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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
ITnited  States  Geological  Survey, 

Hydrographic  Branch, 
Washingto7i,  D.  CI,  March  23,  IQOJi,. 
Sir:  I  have  the  honor  to  transmit  herewith  Water-Supply  Paper, 
No.  1)7,  which  is  Part  I  of  a  series  of  four  papers  numbered  97  to  100, 
inchisive.  These. papers  compose  the  Report  of  Progress  of  Stream 
Measurements  for  the  Calendar  Year  1903.  Parts  I  and  II  of  this 
report  contain  the  results  of  the  data  collected  from  the  territory  eac;t 
of  the  Mississippi  River.  Parts  III  and  IV  are  devoted  to  the  data 
collected  in  the  territory  west  of  the  Mississippi  River.. 

The  actual  work  of  assembling  the  original  data  on  which  this  report 
is  based  and  also  the  preparation  of  the  same  for  publication,  has  been 
done  under  the  immediate  direction  of  John  C.  Hoyt,  who  has  been 
assisted  by  Frank  H.  Brundage,  L.  R.  Stockman,  R.  H.  Bolster, 
H.  J.  Saunders,  and  W.  A.  Brothers;  acknowledgment  is  due  these 
persons  and  also  to  the  various  resident  hydrographers  and  others  as 
mentioned  on  the  following  pages  for  the  collection  of  the  data  herein 
presented. 

In  this  connection  special  mention  is  due  to  R.  E.  Horton,  resident 
hydrographer  for  New  York  and  Michigan,  who  brought  together  and 
comi)uted  a  large  portion  of  the  data  collected  at  the  stations  in  these 
two  States,  and  to  N.  C.  Grover,  resident  hydrographer  for  New 
England,  for  the  descriptions  of  the  stations  in  these  States  and  for 
valuable  suggestions  in  regard  to  various  parte  of  the  report. 
Very  respectfully, 

F.  H.  Newell, 
Chief  EnghuHi'. 
Hon.  Charles  D.  Walcott, 

Director  United  Staten  Geological  Survey. 
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PROGRESS    REPORT  OF  STREAM  MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1903. 

Pj^RT  I. 


By  John  C.  Hott. 


INTRODTJCTTON. 

During  the  calendar  year  1903  the  work  of  measuring  the  flow  of 
streams  has  been  continued  on  the  same  general  lines  as  in  previous 
yeari*.  Special  efforts  have  been  made  during  1903  to  collect  such 
other  additional  information  as  will  be  of  use  in  general  hydrographic 
studies.  Reconnaissances  have  been  made  on  many  of  the  important 
rivers  in  different  portions  of  the  United  States  and  much  valuable 
data  in  regard  to  floods,  water  powers,  river  profiles,  etc.,  have  been 
collected. 

During  1903  the  number  of  regular  stations  for  stream  measure- 
ments was  steadily  increased,  so  that  at  the  close  of  the  year  system- 
atic measurements  were  being  carried  on  at  approximately  500  stations. 
Tliese  are  distributed  so  as  to  best  cover  the  needs  of  the  various  States 
and  Territories.  (See  PL  I  for  location  of  principal  gaging  stations.) 
This  exjyansion  of  the  work  is  the  result  of  the  constantly  increasing 
demand  from  the  general  and  engineering  public  for  the  stream  data 
collected  by  the  Survey.  The  requests  for  information  have  been  so 
numerous  that  the  supply  of  publications  containing  the  results  has  in 
manv  cases  become  exhausted. 

The  Survey  has  continued  to  receive  the  hearty  cooperation  of  vari- 
ous individuals,  corporations,  and  States,  as  mentioned  hereafter. 
This  cooperation  has  made  possible  the  publication  of  many  valuable 
records  which  could  not  otherwise  have  been  obtained. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
Year  1903,  of  which  this  is  Part  I,  is  published  in  a  series  of  four 
Water-Supply  Papers,  Nos.  97-100,  inclusive,  under  the  following 
subtitles: 

Part  I.  Northern  Atlantic,  St.  Lawrence,  and  Great  Lakes  drainage. 

Part  II.  Southern  Atlantic,  eastern  Gulf  of  Mexico,  and  eastern 

Mississippi  River  drainage. 
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Part  III.  Western  Mississippi  River  and  western  Gulf  of  Mexioi-r;:;^ 
drainage.  -p^^ 

Part  IV.  Interior  Basin,  Pacific,  and  Hudson  Bay  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and  ,.^ 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collected  and  that 
may  be  of  use  in  hydrographic  studies,  including,  as  far  as  practicable, 
a  description  of  the  drainage  area  and  the  streams  draining  it. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Grage  height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge  measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer^s  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  »cor responding  to 
each  stage  of  the  river  as  given  by  the  gage  heights.  It  depends  on 
the  general  law  that  for  streams  of  practically  constant  cross  section 
the  discharge  is  a  function  of  the  gage  height,  and  that  like  gage 
heights  will  have  the  same  discharge.  In  its  preparation  the  discharge 
measurements  are  plotted  on  cross-section  paper  to  some  convenient 
scale,  using  gage  heights  as  ordinates  and  discharges  as  abscissae. 
Through  these  points  a  smooth  curve  is  drawn,  which  is  the  basis  for 
the  table.  From  this  curve  are  tabulated,  on  forms  prepared  for  the 
purpose,  the  discharges  corresponding  to  each  tenth  of  a  foot  on  the 
gage.  The  first  and  second  differences  between  the  successive  dis- 
charges are^  then  taken.    These  are  adjusted  on  the  assumption  that 
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there  is  a  gradual  increase  in  the  discharge  as  the  gage  height 
increases,  and  the  discharge  values  in  the  table  are  then  adjusted  accord- 
ing to  these  revised  differences.  In  preparing  the  rating  table  all 
available  data  are  brought  into  use,  including  special  conditions  which 
might  affect  the  discharge.  For  high  watei*s  above  the  stage  covered 
by  discharge  measurements,  the  general  rule  is  to  extend  the  curve  l>y 
a  line  tangent  to  the  curve.  In  case  the  river  overflows  its  banks  a  per 
cent  of  the  discharge  is  added  depending  on  the  depth  and  velocity  of 
the  overflowed  portion.  For  stages  below  that  portion  of  the  curve 
which  is- fixed  by  discharge  measurements,  the  curve  has  been  extended, 
following  the  general  form  of  the  determined  lower  portion.  Notes 
ander  each  rating  table  indicate  those  portions  that  are  based  on  actual 
observation  and  those  that  are  estimated. 

From  the  rating  table  and  daily  gage  heights  a  table  giving  the  daily 
dischaige  of  the  stream  is  prepared.  From  this  the  table  of  estimated 
monthly  and  yearly  discharges  and  run-off  is  computed.  *  This  latter 
table  gives  in  condensed  form  a  summary  of  the  results  obtained  from 
the  observations  made  during  the  year  at  the  station.  In  order  to 
explain  this  table  the  following  definitions  are  given: 

The  term  ''second-feet"  (sec. -ft.)  is  an  abbreviation  for  ''cubic  feet 
per  second."  It  is  the  number  of  cubic  feet  of  water  flowing  by  the 
gaging  station  every  second.  The  column  headed  "Maximum"  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  higliest, 
and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
As  the  gage  height  is  the  mean  for  the  day,  there  might  have  been  short 
periods  when  the  water  was  higher  and  the  corresponding  discharge 
larger  than  given  in  this  column.  Likewise  in  the  column  of  ''Mini- 
mum" the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage, height  was  lowest.  The  column  headed  "Mean"  is  the  average 
flow  for  each  second  during  the  month.  Upon  this  the  computations 
for  the  three  remaining  columns  in  the  table  are  based. 

The  expression  "second-feet  per  square  mile"  means  the  number  of 
cubic  feet  of  water  flowing  each  second  from  every  square  mile  of 
drainage  area. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

An  '*  acre-foot"  is  the  quantity  of  water  that  would  cover  an  acre  to 
the  depth  of  one  foot. 

It  should  be  noticed  that  "acre- feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow,  into  which  the  element  of  time  does  not  enter. 
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The  results  of  the  stream  measurements  performed  during  previous 
years  by  the  United  States  Geological  Survey  can  be  found  in  the  fol- 
lowing Survey  publications: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply   Papers  Nos.   15  and   16;    Nineteenth  Annual    Report, 

Part  IV. 

1898.  Water-Supply  Papers  Nos.  27    and   28;    Twentieth   Annual    Report, 

Part  IV. 

1899.  Water-Supply  Papers   Nos.  35  to  39,  inclusive;  Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  66,  and  75. 

1902.  Water-Supply  Papers  Nos.  82  to  86,  inclusive. 

1903.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director, 
United  States  Geological  Survey.  Other  copies  are  filed  with  the 
Superintendent  of  Public  Documents,  Washington,  D.  C.,from  whom 
they  may  be  had  at  nominal  cost.  Copies  of  Government  publications 
are,  as  a  rule,  furnished  to  the  public  libraries  in  our  large  cities,  where 
they  may  be  consulted  by  those  interested. 
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Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  geographically  by  States,  gives  the  names 
of  the  resident  hydrographers  and  others  who  have  assisted  in  fur- 
nishing and  preparing  the  data  contained  in  this  report: 

Connecticut. — Edwin  D.  Graves,  chief  engineer  of  the  Connecticut  River  bridge  and 
highway  district,  for  gage  heights  of  Connecticut  River  near  Hartford,  Conn.  The 
Greenwich  Water  Company,  Greenwich,  Conn.,  for  records  of  Mianus  and  Byram 
rivers. 

Maine. — Resident  hydrographer,  N.  C.  G rover,  assisted  by  F.  E.  Preesey. 
Acknowledgment  should  also  be  made  to  the  Bangor  and  Aroostook  Railroad  and 
the  Somerset  Railroad  for  aimual  passes  issued  to  N.  C.  Grover  and  F.  E.  Pressey;  to 
the  Maine  Central  Railroad  for  annual  pass,  good  between  Portland  and  Vanceboro, 
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issoed  to  N.  C.  Grover,  and  to  the  Portland  and  Rumford  Falls  Railroad  for  trip 
passes  issued  when  desired.  Thanks  are  due  to  the  following  individuals  and  corpo- 
rations lor  data  famished  and  assistance  rendered:  C.  A.  Mixer,  engineer  of  the 
Romford  Falls  Power  Company,  for  records  of  flow  of  Androscoggin  River  at  Rum- 
ford  Falls;  Messrs.  S.  D.  Warren  &  Co.,  of  Westbrook,  Me.,  for  records  of  flow  o£ 
the  Presnmpscot;  Alexander  H.  Twombley,  engineer  of  the  Forest  Pai)er  Company^ 
of  Yarmoothville,  Me.,  for  records  of  flow  of  the  Cobbosseoontee;  Hollingsworth  & 
Whitney  Company,  of  Winslow,  Me.,  for  reconls  of  flow  of  the  Kennebec  at  Water- 
ville,  and  H.  8.  Ferguson,  engineer  of  the  Great  Northern  Pai>er  Company,  of 
Millinocket,  for  records  from  which  the  flow  of  the  Penobscot  at  Millinocket  has 
been  computed. 

Maryland. — Resident  hydrpgrapher,  E.  G.  Paul,  assisted  by  W.  C.  Sawyer. 
Acknowledgment  is  due  to  the  State  geological  survey  for  cooperation  in  the  work 
to  the  extent  of  paying  the  observers  on  the  smaller  Maryland  streams. 

Mat»achugeU9. — Frederick  P.  Steams,  chief  engineer,  and  C.  W.  Sherman,  division 
engineer  of  the  Metropolitan  Water  Board,  of  Boston,  for  records  of  flow  of  Sudbury 
and  Nashua  rivers  and  Lake  Cochituate,  and  R.  A.  Hale,  principal  assistant  engineer 
of  the  Essex  Company,  Lawrence,  Mass.,  for  records  of  flow  of  Merrimac  River  at 
Lawrence,  Mass. 

Michigan. — R.  E.  Horton,  resident  hydrographer.  Records  have  been  fnmiHlied 
by  the  following  individuals  and  corporations:  Kalamazoo  Valley  Electric  Company, 
Kalamazoo,  Mich.;  Chas.  A.  Chapin  Electric  Company,  Buchanan,  Mich.;  Newago 
Portland  Cement  Company,  Newago,  Mich.;  Fletcher  Paper  Company,  Alpena, 
Mich. ;  Geo.  S.  Pierson,  Kalamazoo,  Mich. ;  L.  W.  Anderson,  city  enginer,  (vrand 
Rapids,  Mich.;  Oliver  Iron  Company,  Duluth,  Minn.;  Frank  Drake,  chief  engineer, 
ClerelaQd-Cliffs  Iron  Company,  Negaunee,  Mich. ;  Noah  Gray,  superintendent,  Carp 
River  Furnace,  Marquette,  Mich.;  city  of  Sturgis,  Mich.,  J.  S.  Flanders,  mayor; 
Traverse  City,  Mich. ;  citizens  of  Sherman,  Mich.  Transportation  has  been  furnished 
by  the  following:  Detroit  and  Mackinaw  Railroad  Company,  and  Au  Sable  and 
Northwestern  Railroad  Company.  For  maps  and  information:  Chicago  and  North- 
western Railroad  Company,  Escanaba,  Mich.;  Chicago  Lumber  Company,  Manis- 
tique,  Mich.;  I.  Stephenson  Company,  Escanaba,  Mich.;  the  Michigan  Land  and  Iron 
Company,  Marquette,  Mich.;  Horatio  Seymour,  jr.  Special  acknowledgment  is 
made  of  the  continued  interest  and  assistance  of  Dr.  Alfred  C.  Lane,  State  geologist, 
Lansing,  Mich. 

Minnetota. — District  hydrographer,  E.  Johnson,  jr.,  assisted  by  L.  R.  Stockman, 
assistant  engineer;  W.  R.  Hoag,  of  the  engineering  department,  University  of 
Minnesota. 

Neir  Hampshire. — Resident  hydrographer,  N.  C.  Grover,  assisted  by  F.  E.  Pressey 
and  H.  K.  Barrows.  Acknowledgment  should  also  be  made  to  the  Maine  Central 
and  Boston  and  Maine  railroads  for  passes  in  New  Hampshire  igsned  to  N.  C.  Grover 
and  H.  K.  Barrows.  Thanks  are  due  to  C.  A.  Holden,  instructor  of  civil  engineering, 
Thayer  School,  Hanover,  N.  H.,  for  measurements  of  Connecticut  River  at  Orford, 
N.  H.,  and  to  H.  S.  Ferguson,  of  Millinocket,  Me.,  for  records  of  flow  of  Andro- 
scoggin River  at  Gorham,  N.  H. 

New  Jersey. — The  work  in  this  State  for  the  early  part  of  the  year  was  under  the 
direction  of  resident  hydrographer,  R.  E.  Horton.  During  the  latter  part  of  the 
year  it  was  under  the  direction  of  the  district  hydrographer,  E.  G.  Paul,  assisted  by 
F.  H.  Tillinghast 

Sew  York. — Resident  hydrographer,  R.  E.  Horton,  assisted  by  C.  C.  Covert. 
Records  have  been  furnished  by  the  following:  E.  A.  Fisher,  city  engineer,  and  John 
F.  Skinner,  q>ecial  assistant  engineer,  Rochester,  N.  Y. ;  T.  P.  Yates,  AVaverly,  N.  Y. ; 
Wm.  S.  Bacot,  Utica,  N.  Y.;  International  Paper  Company,  Fort  Edwanl,  N.  Y.; 
Sdiroon  River  Pulp  and  Paper  Company,  Warrensburg,  N.  Y. ;  Duncan  Company, 
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R.  P.  Bloes,  Mechanicville,  N.  Y.;  George  Beebe,  deputy  city  engineer,  Syracuse, 
N.  Y.  Special  acknowledgment  is  made  of  the  interest  and  assistance  of  Hon. 
Edward  A.  Bond,  State  engineer,  and  Wm.  Pierson  Judson,  deputy  State  engineer. 

Ohio. — District  hydrographer,  E.  Johnson,  jr.;  Benjamin  H.  Flynn,  Ohio  State 
board  of  health,  deceased,  assisted  by  C.  L.  Bushey  and  R.  W.  Pratt,  engineer  State 
board  of  health.  Acknowledgment  should  also  be  made  to  Dr.  C,  O.  Probst,  secre- 
tary State  board  of  health,  Ohio,  for  assistance  rendered,  and  to  the  Baltimore  and 
Ohio  Railroad  for  passes  issued  to  E.  Johnson,  jr.,  and  R.  W.  Pratt 

Pennsylvania. — Resident  hydrographer,  E.  G.  Paul,  assisted  by  W.  C.  Sawyer. 
Acknowledgment  is  due  to  E.  Mather,  president  of  the  board  of  water  commission- 
ers; C.  M.  Nagle,  chief  engineer,  Harrisburg;  and  James  F.  Fisher,  city  engineer  of 
Williamsport,  Pa.,  for  cooperation  in  securing  gage  heights  on  Susquehanna  River. 

Vermont. — Resident  hydrographer,  N.  C.  Grover,  assisted  by  H.  K.  Barrows. 
Acknowledgment  should  be  made  to  the  Boston  and  Maine  Railroad  for  passes  issued 
to  N.  C.  Grover  and  H.  K.  Barrows,  and  to  the  Rutland  Railroad  for  pass  issued  to 
H.  K.  Barrows. 

Virginia. — Resident  hydrographer,  E.  G.  Paul,  assisted  by  W.  C.  Saw^yer. 
Acknowledgments  are  due  to  J.  D.  Hofford,  manager  of  the  Wilson  Aluminum 
Company,  at  Holcomb  Rock,  Va.,  for  the  gage  height  observations  on  the  James 
River  at  that  place. 

West  Virginia. — The  hydrographic  work  in  West  Vii^ginia  was  under  the  direction 
of  Prof.  D.  C.  Humphreys  until  the  fall  of  1903,  at  which  time  it  was  transferred  to 
district  hydrographer,  E.  G.  Paul. 

Wigconffin. — District  hydrographer,  E.  Johnson,  jr.,  assisted  by  L.  R.  Stockman, 
assistant  engineer.  Acknow^ledgment  should  also  be  made  to  Prof.  L.  S.  Smith,  of 
the  engineering  department  of  the  University  of  Wisconsin,  for  material  assistance 
rendered. 

NOKTllERN  ATLANTIC  COAST  DRAINAGE. 

ST.  JOHN  RIVER  DRAINAGE  BASIN. 

St.  John  River  drains  the  largest  basin  between  St.  Lawrence  River 

on  the  north  and  Susquehanna  River  on  the  south.     Its  total  drainage 

area  is  stated  by  Wells  ^  to  be  26,000  square  miles,  of  which  approxi- 
mately 7,500  square  miles  lie  in  Maine,  its  basin  occupying  the  whole 

northern  portion  of  the  State.  The  extreme  headwaters  lie  in  the 
mountainous  region  between  Mainfe  and  Canada,  at  elevations  of  1,500 
and  2,000  feet;  thence  its  waters  flow  at  first  generally  northeasterly 
through  Maine.  From  the  point  of  junction  of  the  northwest  and 
southwest  branches,  where  the  river  first  takes  its  name,  to  its  junc- 
tion with  St.  Francis  River,  a  distance  of  90  miles,  its  course  lie« 
wholly  in  Maine,  although  a  portion  of  the  tributary  area  lies  in 
Canada.  In  this  distance  Alleguash  River  is  the  only  tributary  of 
importance.  Wells  estimates  the  average  slope  in  the  90  miles  to  be 
1.6  feet  per  mile.  From  its  junction  with  St.  Francis  River  the 
St.  John  forms  the  northern  l>oundary  of  Maine  for  70  miles.  Within 
this  distance  the  slope  is  slightly  greater  than  above,  having  been 
estimated  to  be  2.7  feet  per  mile,  while  the  volume  is  considerably 

a  Wells,  Walter,  The  water  power  of  Maine,  1869. 
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« 

augmented  by  two  important  tributaries — Fish  River  from  the  Houth 
and  Madawa^ka  River  from  the  north.  At  the  point  where  it  leaves 
the  State  line  the  river  has  an  elevation  of  about  420  feet  above  sea 
level  and  drains  an  area  of  8,705  square  miles,  of  which  4,670  square 
miles  are  in  Maine  and  4,095  square  miles  in  Canada,  l^yond  this 
point  it  receives  the  waters  of  Aroostook  and  Meduxnekeag  rivers, 
the  basins  of  which  are  almost  entirely  in  Maine,  besides  several 
smaller  tributaries  having  their  sources,  and  in  some  (;ases  a  large 
portion  of  their  drainage  basins,  in  the  same  State. 

The  underlying  rock  is  generally  deep  and  either  calcareous  or  clay 
slate.  The  basin  is  w^ell  forested;  large  areas  have  never  \yeen  touched 
by  the  ax,  while  other  portions  have  been  lumbered  for  pine  only. 
Probably  85  to  90  per  cent  of  the  whole  basin  tributary  to  the  river  at 
the  eastern  boundary  of  Maine  is  in  forest. 

According  to  Wells,  the  ponds  and  lakes  in  this  basin  in  Maine 
aggregate  a  total  surface  area  of  314  square  miles.  Of  this  water 
jiurface  120  square  miles,  or  38  pc^r  cent,  are  tributary  to  Alleguash 
River  (36  square  miles  of  which  have  been  diverted  to  Penobscot 
River);  60  square  miles,  or  19  per  cent,  are  tributary  to  Aroostook 
River;  and  80  square  miles,  or  25  per  cent,  are  tributary  to  Fish 
River.  At  the  outlets  of  sevei-al  of  these  lakes  dams  have  been  built 
which  store  water  to  be  used  in  transporting  logs. 

Prior  to  1845,  a  canal  was  cut  from  Telos  I^ake  in  the  Alleguash 
basin  to  Webster  Lake  in  the  Penobscot  basin,  and  a  dam  was  con- 
structed between  Chamberlain  and  Eagle  lakes.  Thus,  by  means  of 
these  arti6cial  structures,  Chamberlain  Lake,  with  its  drainage  Imsin 
of  270  square  miles,  was  made  tributary  to  the  Penobscot.  This 
diversion  of  St.  John  water  is  still  continued.  During  the  log-driving 
season,  which  varies  considerably  in  its  duration,  nearly  all  of  the 
run-off  from  this  area  is  thrown  to  the  Penobscot,  while  during  the 
remainder  of  the  year  the  gates  in  the  dam  at  Chamberlain  Lake  are 
opened  and  water  is  allowed  to  flow  both  ways.  On  account  of  the 
fact  that  the  gates  in  the  dam  at  the  outlet  of  Chamberlain  Lake  are 
about  2  feet  lower  than  those  in  the  dam  at  Telos  ^  Lake,  the  flow 
from  this  l)asin  to  the  St.  John  is  greater  than  that  to  the  Penobscot 
when  the  gates  in  both  are  open.  As  the  surface  of  the  lake  is  lowered 
the  proportion  flowing  to  the  St.  John  increases  until  at  extreme  low 
water  none  flows  to  the  Penobscot. 

Both  the  upper  St.  John  and  Alleguash  rivers  are  genemlly  inac- 
cessible. The  middle  portion,  forming  the  northern  boundar}^  of  the 
State,  may  be  reached  on  the  Canadian  side  at  any  point  by  the  Tem- 
iscouata  Railroad,  or  in  Maine  at  Fort  Kent  and  Van  Buren  b}'  the 
Bangor  and  Aroostook  Railroad,  while  the  basins  of  Fish  and  Aroos- 
took rivers  are  rendered  easil}'^  accessible  by  means  of  the  latter  road. 
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The  dminage  areas  of  the  stream  and  its  principal  tributaries  are  ais 
follows: 

Drainage  areas  of  JSi.  John  River  ami  principal  trilmtaries. 


River. 


St.  John 

Do 

St.  Francis  ... 
Madawaska... 

Tobique 

Alleguash 

Fish 

Do 

Aroostook 

Do 

Meduxnekeag 


I»cRlity 


Area. 


Below  Allegash 

Eastern  boundary  of  Maine 

Mouth 

do 

do 

do 

do 

Wallagrass 

Mouth 

Fort  Fairfield 

Mouth 


Square  miltt. 
4,320 
8,  765 
580 

i,as5 

1,  705 

1,500 

910 

890 

1 ,  585 

1 ,  510 

520 


No  measurements  of  flow  of  St.  John  River  have  been  published. 
The  United  States  Geological  Surve}-  maintains  gaging  stations  in  this 
basin  on  Fish  River  at  Wallagrass,  Me. ,  and  on  Aroostook  River  at 
Fort  Fairfield,  Me. 


FISH   RIVEU   AT   WALLAGRASS,  ME. 


Fish  River  enters  the  St.  John  from  the  south  at  Fort  Kent.  It  has 
a  total  drainage  area  of  910  square  miles,  all  of  which  lies  in  Maine, 
and  of  which  80  square  miles  are  water  surface.  The  basin  is  very 
generally  wooded,  probably  75  or  80  per  cent  of  its  area  being  still 
in  forest.  Of  the  several  available  power  sites  one  only  is  i>artly 
developed  and  used  for  the  manufacture  of  lumber.  The  underlying 
rock  is  shale  or  slate,  and  in  general  is  well  covered  by  soil. 

The  gaging  station  at  Wallagrass  was  established  by  N.  C.  Grover 
on  July  29,  1903.  It  is  located  just  below  the  outlet  of  Wallagrass 
Brook.  The  area  of  the  dminage  basin  at  this  point  is  890  square 
miles.  A  standard  chain  gage  is  attached  to  trees  on  the  bank; 
length  of  chain,  39.75  feet.  It  is  referred  to  bench  marks  as  follows: 
(1)  Copper  bolt  in  ledge  600  feet  downstream  from  gage;  elevation, 
11.73.  (2)  Nail  driven  in  blazed  birch  tree  5  feet  upstream  from  gajro; 
elevation,  11.91  feet.  Elevations  refer  to  datum  of  gage.  The  meas- 
urements of  flow  are  made  from  a  cable  located  about  1,500  feet  down- 
stream from  the  gage,  or  by  wading  at  low  stages  of  the  river.  The 
channel  is  straight  for  500  feet  al)ove  and  300  feet  below  the  cable,  and  is 
about  100  feet  wide.  The  Ix^d  is  permanent  and  of  gi-avel.  The  depth 
increases  graduall}-  from  either  bank  to  a  maximum  at  low  water  of 
3.5  feet  near  the  center.  The  current  at  the  cable  is  genemlly  strong. 
At  extreme  low  water  the  observed  mean  velocity  was  0.63  of  a  foot 
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per  second.  The  banks  are  high  and  are  not  liable  to  overflow. 
The  gage  is  read  once  a  day  by  Eddie  Michaud,  a  school  teacher  of 
Wallagras-s. 

The  observations  at  this  station  during  1903  have  been  luade  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Dischrirye  vieit;8uremei\t»  of  Fish  River  ut  WalUt(;raWf  Me. ,  in  liHKi. 


Date. 


Uydr()((rupher. 


heigrnt. 


rLschiiivo. 


Fed.      I  fkamd-frd. 


{September  IS 
Do 

(JctoVier  20. . . 
Do 

October  29... 
Do 

November  12 


F.  E.  Pressev 

....do 

....do 

....do 

....do 

do 

....do 


2.80  ■ 

2.80^ 

2.40  . 

2.40  ' 

2.13 

2.06 

2.50 


260 
261 
148 
144 
129 
109 
200 


Mean  fiaily  gage  heigfd,  in  feet j  of  Fixh  'River  at  WaUagraxi^  Me.^  for  190S. 


Day 


July.     Aug.     Strpt.  t   OH.      Nov 


Day 


July. 


I. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9, 
10 
11. 
12 
13 
14 
15 
16 


4.10 

4.00 

4.00 

3.90 

3.90  ' 

3.70 

3.70 

3.70 

3.60 

3.60 

3.o0 

3..10 

3.50 

3.50 

3.40 

3.40 


3.20 
3.10 

2.80 

(«) 

2.80 

2.80 

2.70 

3.10 

2.80 

3.00 

3.00 

2.80 

2.90 

2.80 

2.80 

2.90 


(«) 

(«) 
(") 
(") 
(") 
(«) 
I") 
(") 
(") 
(") 
(") 
(") 
C) 
(") 
(") 
(") 


2.10 
2.10 
2.10 
2.10 
2.20 
2.30 
2.30 
2.30 
2.40 
2.40 
2.70 
2.70 
2.70 
2.70 
2.70 
2. 70 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


4.30 
4.30 
4.30 


I 


Aug. 

3.30 

3.40 

3.40 

3.60 

3.60 

3.00 

3.60 

3..W 

8.oO 

3.40  I 

3.40 

3.30 

3.20 

3.30 

3.20 


St'pt. 

Oct. 

2.70 

(«) 

2.70 

(«) 

3.20 

C") 

2.70 

(") 

2.60 

2.20 

2.70 

2.10 

'    2.70 

2.20 

2.50 

2.20 

2.50 

2.10 

]    2.50 

2.00 

2.40 

2.00 

2.30 

2.20 

2.30 

2.00 

2.30 

2.00 

2.10 


I 


Nov. 

2.80 
2.80 
2.80 
2.80 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 


«  Below  2.0. 


'» Frozen  NovomlxT  29  t«>  r)ecoinlK»r  31. 


AROOSTOOK    RIVER   AT   FORT   FAIRFIEIJ),  ME. 

Aroostook  River  enters  the  St.  John  from  the  west  near  Aroostook 
Junction  in  the  province  of  New  Brunswick.  It  has  a  total  drainage 
area  of  1,585  square  miles,  of  which  1,565  square  miles  lie  in  Maine. 
Prohably  80  per  cent  of  the  whole  basin  is  in  forest.  The  underlying 
rock  is  usually  slate.  Lake  storage  is  used  for  driving  logs  only. 
Water  power  is  used  in  Presque  Isle.  The  principal  falls  on  the  river, 
known  as  Aroostook  Falls,  lie  in  Canada, 

JR«  97—04 2 
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This  gaging  station  was  established  by  N.  C.  Grover  on  July  31, 
1903.  It  is  located  at  the  steel  highway  bridge  in  the  village  of  Fort 
Fairfield.  The  drainage  area  at  this  point  is  1,510  square  miles.  A 
standard  chain  gage  is  attached  to  the  steel  webbing  of  the  upstream 
truss;  length  of  chain  27.61  feet.  It  is  referred  to  bench  marks  a.s 
follows:  (1)  Northwest  corner  of  south  abutment,  elevation  22.43  feet. 
(2)  Marked  point  on  connection  plate  near  gage,  elevation  23.60  feet. 
Elevations  refer  to  datum  of  gage.  The  initial  point  for  soundings  is 
on  the  right  bank  at  the  iDwer  end  of  the  inclined  end  post  of  the 
downstream  truss.  The  channel  is  straight  for  at  least  1,000  feet 
above  and  1,000  feet  below  the  station,  and  is  about  350  feet  wide, 
broken  by  three  piers.  The  bed  is  of  gravel  and  permanent.  The 
banks  are' high  and  are  not  liable  to  overflow.  The  current  is  medium 
at  low  water  and  swift  at  high  water;  the  least  observed  mean  velocity 
was  0.74  of  a  foot  per  second,  at  gage  height  3.31  feet.  The  depths 
are  small  at  low  water,  averaging  about  2  feet.  The  gage  is  read  twice 
daily  by  C.  C.  Harvey. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Disc?targe  meamirements  of  Aroostook  River  at  Fort  Fairfield,  Me.,  in  1 90S. 


Date. 


JulvSl 

September  10 
October  27... 


Hydrographer. 


N.  C.  Grover . 

do , 

F.  E.  Pressev. 


Oage 
heignt. 

Fed. 
3.70 
3.31 
3.36 


Discharge*. 


Sccond-fcet. 
785 
270 
326 


Mean  daily  gage  height,  in  feet,  of  Aroostook  RU}er  at  Fort  Fairfield,  Me,,  for  190S. 


Day. 

July. 

1 

2 ' 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Aug. 


3.65 
3.60 
8.60 
3.55 
8.60 
3.60 
3.50 
3.40 
3.40 
3.50 
3.40 
3.40 
3.45 
3.85 
3.65 
3.45 


Sept. 

Oct. 
3.25 

Nov. 
8.30 

3.50 

3.65 

3.20 

3.30 

3.65 

3.15 

8.40 

3.55 

3.20 

3.45 

3.45 

3.15 

3.50 

3.40 

3.10 

3.55 

3.35 

3.10 

3.75 

3.35 

3.15 

3.70 

3.30 

3.20 

3.70 

3.30 

3.10 

3.90 

3.30 

3.05 

3.95 

3.40 

3.10 

4.30 

8.35 

3.15 

4.00 

3.40 

3.20 

4.40 

3.45 

3.15 

4.70 

3.80 

1 

3.20 

4.80 

8.90 
4.25 
4.40 
4.25 
4.20 
4.10 
4.10 
4.00 
4.00 
3.85 
3.35 
3.70 
8.85 
4.00 

(") 


July 


17. 
18. 
19 
20, 
21, 
22 
I  23. 
24 
25 
26 
27 
28 
29 
30 
31 


3.70 


Aug. 
3.40 

Sept. 
4.00 

Oct. 

3.15 

8.60 

3.80 

8.20 

3.60 

3.85 

3.25 

3.55 

3.80     8.45 

8.85 

3.65. 

8.45 

4.15 

3.60 

3.40 

4.10 

3.50 

3.40 

4.05 

3.40     3.40 

3.05 

3.40     3.35 

3.80 

3.35  ;  3.30 

8.70 

3.80 

3.30 

3.80 

3.30  1  8.30 

8.65 

3.30 

8.80 

3.50 

3.25 

8.20 

3.55 

3.25 

Nov. 

4.85 
4.05 
4.00 
4.00 
3.80 
8.80 
3.80 
3.75 
3.65 
3.75 
8.&'> 
3.65 
3.90 
4.00 


IHhj. 


4.00 
4.30 


4.60 


Pi     t    ■■11, 


0  R^ftdings  December  15  to  31  through  ice. 
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ST.  CROIX  KIVEB  DBAIKAGK  BA8IN. 

St.  Croix  River  is  formed  by  two  branches;  one,  known  as  the 
upper  St.  Croix  or  Chiputneticook  River,  is  the  oatlet  of  Schoodic 
Lakes;  the  other,  Kennebasis  River,  is  the  oatlet  of  the  western  lakes 
of  the  area,  known  as  Kennebasis  Lakes.  The  upper  St.  Croix,  with 
its  tribatary  lakes,  forms  nearly  half  of  the  eastern  boundary  of  Maine, 
sepanling  that  State  from  New  Brunswick.  The  total  drainage  area 
of  the  main  stream  is  about  1,630  S(|uare  miles,  of  which  920  square 
miles  are  tributary  to  the  great  reservoir  systems  controlled  by  dams 
at  Vanceboro  and  Princeton.  The  length  of  the  stream  from  the 
headwaters  to  the  mouth  is  100  miles.  The  basin  is,  in  general,  lower 
than  that  of  any  of  the  larger  streams  of  the  State  flowing  into  the 
Atlantic,  its  headwaters  having  an  elevation  of  alx>ut  540  feet.  The 
fall  from  Chiputneticook  (the  lower  of  the  Schoodic  Lakes)  to  tide 
water,  a  distance  of  54  miles,  is,  however,  382  feet,  or  7  feet  to  the 
mile.  At  a  number  of  places  where  falls  and  rapids  occur  water  power 
has  been  or  can  easily  be  developed. 

The  lake  surface  of  the  Upper  St.  Croix  is  approximately  50  square 
miles,  and  that  of  the  West  Branch  70  square  miles  in  area,  taking 
into  account  only  the  principal  lakes  and  ponds.  Indeed,  above 
Vanceboro  and  Princeton,  each  branch  of  the  river  is  simply  a  succes- 
sion of  lakes  to  almost  the  extreme  headwaters.  Wells  estimated  the 
total  lake  surface  of  the  St.  Croix  as  not  less  than  150  square  miles, 
or  nearly  one-tenth  of  the  total  basin.  The  drainage  area  at  various 
points  on  the  river  is  given  in  the  following  table: 

Dniinage  area  of  St.  Croix  Hirer. 

Main  river:  8<l.  miles. 

Vanceboro  dam,  foot  of  the  Schoodic  Lakes 420 

LitUe  Falls 500 

Immediately  above  mouth  of  West  Bran(;h 690 

Immediately  below  month  of  West  Branch 1, 360 

SptBgues  Falls 1,390 

Calais,  lower  dam 1, 530 

Mouth  of  river,  eastern  border  of  town  of  Calais 1, 630 

West  Branch: 

Princeton  dam 500 

Confluence  with  main  river 670 

A  large  proportion  of  the  drainage  basin  is  still  covered  with  tim- 
ber, and  above  Vanceboro  and  Princeton  the  region  is  for  the  most 
part  wild  and  inacessible.  The  greater  part  of  the  timber  land  in  this 
region  is  controlled  by  sawmill  owners  at  Calais  and  St.  Stephen. 
In  1898  the  amount  of  lumber  sawed  annually  had  decreased  from 
about  100  million  feet  to  25  million  feet,  and  since  then  the  number 
of  sawmills  has  been  greatly  reduced.  In  1901  the  lumber  sawed 
amoonted  to  28  million  feet,  showing  that  the  rate  of  cutting  has 
remained  nearly  constant  during  the  last  few  years.  There  are  on 
this  stream  favorable  locations  for  paper  and  pulp  mills,  hut  arrange- 
ments would  have  to  be  made  with  the  sawmill  owners  in  order  to 
obtain  a  supply  of  timber. 
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The  river  is  navigable  as  far  as  Calais,  except  during  two  months 
of  the  year,  when  it  is  frozen.  Calais  has  railroad  connection  with 
Bangor  directly  over  the  Washington  County  Railroad,  and,  by  way 
of  Yanceboro,  over  the  Canadian  Pacific  and  the  Maine  Central  rail- 
roads. There  is  also  a  short  road  connecting  Princeton  with  Calais. 
Above  Princeton  the  transportation  facilities  are  poor. 

ST.  CROIX   RIVER  AT  SPRAGUE8   FALLS   NEAR  BARING,  ME. 

This  station  was  established  December  4,  1902,  by  F.  E.  Presscy. 
The  dminage  area  at  this  point  is  1,390  square  miles.  A  standard 
chain  gage  is  attached  to  the  lower  guard  timber  of  the  Washington 
County  Railroad  bridge;  length  of  chain,  24.84  feet.  It  is  referred  to 
bench  marks  as  follows:  (1)  The  downstream  corner  of  bridge  seat  on 
right  abutment;  elevation,  17.60  feet.  (2)  Copper  bolt  in  bowlder  on 
right  bank  about  200  feet  downstream  from  the  bridge;  elevation, 
15.98  feet.     Elevations  refer  to  the  datum  of  the  gage. 

The  measurements  of  flow  are  made  from  a  car  suspended  on  a  steel 
cable  stretched  over  the  river  about  one-half  mile  above  the  bridge. 
The  initial  point  for  soundings  is  60  feet  from  small  pine  tree  near 
anchorage  on  right  bank.  The  channel  is  straight  for  100  feet  above 
and  1,000  feet  below  the  cable,  and  has  an  unbroken  width  of  about  200 
feet  at  ordinary  stages.  The  banks  are  high  and  rocky,  and  the  l>ed 
is  rocky  and  permanent.  The  observed  mean  velocity  at  the  cable  has 
varied  between  5.49  feet  per  second  at  gage  height  9.70  feet  and  i.29 
feet  per  second  at  gage  height  6.53  feet.  The  measurement  at  gage 
height  6.11  feet  was  made  from  the  bridge  to  which  the  gage  is 
attached;  mean  velocity,  1.41  feet  per  second.  The  gage  is  read  twice 
daily  by  Simeon  Phinney,  section  foreman  on  the  Washington  County 
Bailroad,  who  resides  in  Baring,  Me. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  rneasttrements  of  St.  Oroix  River  at  Spragues  FalU  near  Baring ,  Me.j  in  1903. 


Date. 


Hydrographer. 


li.  M.  Conner 

....do 

....do 

do 


March  21 

April  20 

April  28 

April  29 

May  18 ! do 

Mav  19 1 do 

m 

September  9 F.  K.  Pn^ssey 

Do do 

October  1 N.  C.  Grover 


Ga^e 
eiirht. 


heig 


FeeL 
9.70 
9.30 
8.30 
8.40 
7.20 
7.30 
6.53 
6.65 
6.11 


Diitcharge. 


Senmdfcct. 

5,879 

5,060 

2,700 

2,986 

1,445 

1,543 

787 

796 

589 
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Mean  daily  gage  height,  in  feet^  of  St.  Croix  River  at  Spragxtfs  Falls  near  Baring,  Me,, 

for  190S. 


Rating  table  for  St.  Croix  River  at  Spragues  Falls  near  Baring,  Me.,  from  Decern Imt  4, 

190e,  to  December  SI,  1903. 


Gage 
Height. 

Discharge. 

Gage 
height. 

FttL 

Seeond-feet. 

/M. 

5.9 

525 

;      6.9 

6.0 

655 

7.0 

6.1 

585 

7.1 

t      6.2 

620 

7.2 

1      6.3 

660 

7.3 

6.4 

710 

7.4 

6.5 

770 

7.5 

6.6 

840 

7.6 

6.7 

925 

7.7 

6.8 

1,020 

7.8 

1 
Discharge. 

Gage 
height. 

Dljieharge. 

height. 

Discharge. 

Secondr/eet. 

Feet. 

Second-feet. 

IM. 

1 
Second-fed. 

1,120 

7.9 

2,255 

8.9 

3,855 

1,225 

8.0 

2,380 

9.0 

4,090 

1,330 

8.1 

2,510 

9.1 

4,340 

1,440 

8.2 

2,640    1 

9.2 

4,6a5 

1,550 

8.3 

2,775 

9.3 

4,880 

1,660 

8.4 

2,920 

9.4 

5,  \m 

1,775 

8.5 

3,075 

9.5 

5, 450 

1,890 

8.6 

3, 245 

9.« 

5,  750 

2,010 

8.7 

3,430 

9.7 

6,a55 

2,130 

t 

8.8 

3,635 

1 

9.8 

6,360 

Tangent  at  9.60  feet  gage  height.     Differencew  aliove  tliiH  {loint  :^5   |>er  tt»iith. 
Table  well  determined. 


22 


STBEAM   MEASUEEMENTS   IN   1903,  PART   I. 


[NO.  97. 


Meart  daily  discharge ^  hi  second-feet,  of  St.  Oroir  River  at  Spragues  Falls  near  Baring, 

ile.y  for  1903. 


Day.  Jan. 

2,380 
2,256 
2,265 
2,130 
2,010 
2,130 
2,130 
2,380 
2,775 
2,775 
3,245 
3,635 
6,665 
7,885 
8,800 
9,105 
9,ia') 
9,715 

19 11,860 

20 '  13,070 

21 13,070 

22 1    7,680 

23. 


1. 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


I 


8,190 

24 8,190 

25 1  9,410 

26 11,850 

27 1  13,070 

28 10,630 

29 '  4,340 

30 1  4,090 

31 3,636 


Feb. 

3,865 
4.090 
4,840 
3,865 
3,430 
3,430 
3,430 
3,865 
4,340 
4,880 
6,065 
5,750 
5,460 
6,160 
4,880 
4,340 
4,090 
4,090 
4,880 
5,160 
6,460 
6,066 
6,666 
6,665 
6,360 
7,276 
6,056 
6,065 


Mar. 

10,020 
10,020 
8,190 
6,970 
6,360 
6,360 
6,360 
4,606 
6,450 
6,066 
6,666 
8,496 
10,020 
10,935 
9,715 
9,106 
8,496 
7,275 
6,360 
6,360 
6,860 
6,360 
6,970 
.8,495 
9,716 
10,630 
10,020 
9,106 
6,970 
4,880 
4,880 


Apr. 


4 
4 
4 
4 
8 
3 
3 
6 

8 
9, 
8 
8 
6 
6 
5 
4 
4 
4 
4 
4 
4 
3 
3 
2 
2 
2 
2 
2 
2 


880 
880 
090 
090 
090 
866 
856 
636 
730 
800 
410 
800 
496 
970 
065 
450 
880 
880 
880 
880 
340 
090 
636 
245 
920 
775 
775 
775 
920 
920 


May.  '  June 


2,640 
2. 610 


880 
380 
380 
380 
380 
380 
380 
380 
380 
380 
880 
256 
650 
330 
440 
440 
650 
650 
660 
660 
660 
660 
775 
130 
380 
920 
430 
866 
245 


3,246 
3,075 
3,075 
2,920 
2,920 
2,920 
2,920 
2,920 
2,920 
3,076 
3,246 
3,430 
3,635 
3,636 
3,075 
2,380 
2,010 
1,775 
1,775 
1,775 
1,776 
1,776 
1,890 
1,890 
1,890 
1,890 
1,890 
2,010 
2,010 
2,010 


July. 


2,266 
2,640 
2.640 
2,920 
2,920 
2,776 
2,640 
2,640 
2,610 
2,880 
2,255 
2,265 
2,256 
2,610 
2,640 
2,775 
2,775 
2,775 
2,775 
2,775 
2,776 
2,776 
2,776 
2,776 
2,776 
2,920 
2,920 
3,076 
3,075 
3,076 
3,075 


Aug. 


3,075 
8,075 
2,920 
2,920 
2,920 
2,775 
2,776 
2,775 
2,640 
2,610 
2,130 
4,775 
1,560 
1,440 
1,440 
1,440 
1.440 
1,440 
1,440 
1,440 
1,440 
1,440 
1,330 
1,330 
1,225 
1,226 
1,120 
1,020 
1,020 
925 
925 


Sept. 


925 
925 
840 
840 
840 
840 
840 
770 
770 
770 
770 
770 
770 
710 
710 
710 
710 
710 
710 
660 
660 
620 
620 
620 
620 
620 
620 
620 
683 
686 


Oct 

585 
685 
585 
666 
656 
655 
665 
665 
666 
665 
525 
525 
665 
666 
666 
665 
656 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 


Nov.      Dec. 


770 

770 

770 

770 

710 

710 

710 

770 

770 

770 

840 

840 

1,330 

1,440 

1.020 

1,120 

1,120 

1,225 

1,330 

1.440 

1,440 

1,44C 

1.330 

1,225 

1,120 

1,020 

1,020 

1,020 

1.020 

1,020 


926 
926 
926 
925 
925 
1,020 
1,020 
1,020 
1,020 
1,120 
1.120 
1,120 
1,550 
2,010 
2,010 
2,010 
2,010 
2.130 
2,130 
2,380 
2,775 
2,775 
2,640 
2,640 
2,640 
2,640 
2,510 
2,510 
2,510 
2,510 
2,510 
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E^imaUd  monthly  discharge  at  St.  Croix  River  at  tipragurn  FalU  near  Baring,  Me,,  for 

1902  and  190S. 

[Drainoffe  area,  1,S90  square  miles.] 


Dischaxi^e  in  aecond-feet. 


Month. 


1902. 


January . . 
February . 
March '<  .. 

April 

Mav 

June 

July 

Angost 

Septemlier 
October  . . . 
November  , 
December  . 


1903. 


Maximum. 


6,055 


Minimum.        Mean 


1,120 


The  year 13,070 


13, 070 
7,275 

10,935 
9,410 
3,855 
3,635 
3,075 
3,075 
925 
840 
1,440 
2,775 


2,010 

3,430 

4,605 

2,775 

1,330 

1,775 

2,255 

925 

585 

525 

710 

925 


525 


3,260 


6,463 
4,998 
7,684 
4,834 
2,206 
2,525 
2,714 
1,836 
725 
723 
1,029 
1,837 


Run-off. 


Second-feet 

per  square 

mile. 


2.35 


3,131 


4.65 

3.60 

5.53 

3.48 

1.59 

1.82 

1.96 

1.32 

.52 

.52 

.74 

1.32 


2.25 


Depth  in 
inches. 


2.45 


5.36 

3.75 

6.37 

3.88 

1.83 

2.03 

2.25 

1.52 

.58 

.60 

.83 

1.52 


30.52 


a  March  1,  dlM^haiye  efctlmated. 
MACniAS  RIVKR  DRAIKAGB  BASIN. 

The  Machia»  may  be  taken  aj<  fairly  representative  of  several  of  the 
smaller  streams  of  Maine  which  empty  their  waters  directly  into  the 
ocean,  and  which  are  commonly  referred  to  as  ^'coastal  rivers."  Its 
total  drainage  basin  is  495  square  miles,  nearly  all  of  which  lies  in 
Washington  County,  Me.  Its  extreme  headwaters  lie  at  an  elevation 
of  nearly  600  feet,  and  are  not  more  than  50  miles  from  tide  water. 
Wells  listed  20  lakes  in  this  basin,  aggregating  29.5  scjuare  miles  in 
area  of  water  surface.  Without  important  exception  these  lie,  how- 
ever, in  the  extreme  headwaters.  Dams  are  maintained  at  several  of 
the  outlets  of  the  lakes,  and  the  stored  water  is  used  for  log  driving. 
The  underlying  rock  is  usualh'  granite.  Probably  70  to  80  per  cent 
of  the  basin  is  still  in  forest. 
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MAGHIA8  RIVER  AT  WHITNEYVILi.E,  ME. 

This  gaging  station  was  established  October  17,  1903,  by  F.  E. 
Pressey,  at  the  bridge  of  the  Washington  County  Railroad,  near 
VVhitneyville.  The  drainage  area  at  this  point  is  465  square  miles. 
A  standard  chain  gage  is  attached  to  the  guard  timber  on  the  down- 
stream side  of  the  bridge;  length  ot  chain,  25.34  feet.  It  is  referred 
to  the  following  described  bench  marks:  (1)  Copper  bolt  in  outcrop- 
ping ledge  on  upstream  side  of  railroad  ti'ack  and  170  feet  from  the 
face  of  left  abutment;  elevation,  20.12  feet.  (2)  Downstream  outer 
corner  of  bridge  seat  of  right  abutment;  elevation,  18.05  feet.  (3) 
Marked  point  on  floor  beam  of  bridge  at  zero  end  of  gage;  elevation, 
23.89  feet.  Elevations  refer  to  datum  of  the  gage.  The  initial  point 
for  soundings  is  on  the  left  bank  at  the  lower  end  of  the  inclined  end 
post  of  the  downstream  truss.  The  velocity  is  small  at  low  water. 
Meter  measurements  may  be  made  by  wading  at  a  point  200  feet  above 
the  bridge  at  low  stages  of  the  river.  The  water  is  confined  to  one 
channel  at  the  bridge  at  all  stages;  the  width  is  about  130  feet. 

A  short  distance  above  the  station  is  a  dam  which  stores  water  for 
use  by  the  mills  in  Machisu^.  The  gates  in  this  dam  are  opened  and 
closed  each  day  during  low  stages  of  the  river.  As  a  result  the  river 
fluctuates  as  much  as  0.5  of  a  foot  on  the  gage.  The  bed  is  sandy,  but 
permanent.  The  gage  is  read  twice  daily  by  George  McKenzie,  a 
farmer  of  Whitnevville. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

In  1903  a  disc'harge  measurement  was  made  at  this  station  by  F.  E. 
Pressev  as  follows: 

October  17:  (rage  height,  6.63  feet;  discharge,  221  second-feet 
}fean  daily  gage  height ^  in  feet ^  of  Machias  River  at  WhitneyviUe,  Me.,  for  190S. 


1 

Dav.    Oct.  1  Nov. 

1     1     ' 

Dec. 

Day. 
12 

Oct. 



Nov.  ! 

8.25 

8.20 

8.20 

8.10  , 

7.90 

8.00 

8.50 

Dec. 

1   Day. 

Oct.  1 

.   7.55  ' 
.  7.50  ' 
.   7.60 
-1  7.45! 
.   7.40  ' 
.  7.25  I 
.   6.95 

Nov. 

1 

Dec. 

1 

,  6.95 

7.40 
7.40 
7.50 
7.40 
7.50 
7.45 
7.35 

8.50 
8.50 
8.65 
8.75 
8.20 
7.90 
7..S5 

1  23 

24 

25 

26 

> 

28 

29 

7.66 
7.85 
7.75 
7.45 
7.00 
7.a5 
7.a5 

8.55 

2 

i  6.90 

6.95 

7.35  1 

7.80 

'  7.55 

7.70 

13 

8.25 

3 

14 

8.10 

4 

15 

7.96 

5 

16 

^ 

7.85 

6 

17 

7..S5 

7 

1« 

7.90 

7.35 

8 

1  7.80 

7.30 

19 

8.50 

8.70 

7.25 

30 

.,  6.70 

7.a5 

7.45 

9 

7.90 

7.30 

20 

8. 25 

8.45  1 

7.85 

81 

.  6.60  1. 

7.25 

10 '.. 

■  7.80  I 

7.55 

••^1 

7.65 

7.65  1 

7.90 

1 

11 L 

1 

7.70; 

1 

8.35 

22 

7.50 

7.65 

8.65 

, 
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PENOBSCOT  RIVER  DRAINAGE  BASIN. 

This  basin,  which  has  a  total  area  of  8,500  square  miles,  lies  wholly 
in  Maine.  It  extends  from  the  Atlantic  Ocean  on  the  south  to  the 
bjisin  of  the  St.  John  on  the  north,  a  distance  of  160  miles;  and  from 
the  New  Brunswick  boundaiy  on  the  east  to  the  Quel)oc  boundary  on 
the  west,  a  distance  of  115  miles.  The  general  elevation  of  the  basin 
is  lower  than  that  of  the  drainage  basins  to  the  west.  The  headwaters 
of  the  main  river  lie  in  the  mountainous  region  on  the  boundary  of 
Queljec  at  an  elevation  of  nearly  2,000  feet.  The  slopes  of  the  upper 
tributaries  are  generally  steep.  Chesuncook  Lake  lies  near  the  center 
of  the  basin  at  an  elevation  of  900  feet.  From  this  point  to  tidewater, 
the  distance  along  the  river  is  about  115  miles,  indicating  an  average 
slope  of  7. 8  feet  to  the  mile.  This  is  concentrated  at  intervals  by  ledges 
where  water  power  has  been  or  may  be  developed.  The  water  from  800 
square  miles  of  the  basin  is  discharged  into  the  main  river  below  its 
lowest  available  water  power  at  Bangor. 

Taken  as  a  whole,  the  basin  is  rather  uniform  in  its  topographic 
features.  Hills  and  low  mountains  stretch  from  near  the  sea  to  above 
Bangor;  farther  north  is  an  undulating  plain,  while  to  the  west  the  sur- 
face becomes  more  broken  and  is  greatly  diversitied  by  hills,  detached 
peaks,  lakes,  ponds,  and  swamps.  ,  At  the  south  the  basin  merges  into 
that  of  the  Kennebec,  and  at  the  north  into  that  of  the  Alleguash, 
tenninating  on  the  northwest,  at  the  boundaries  of  the  State, -4n  a 
region  of  highland  intermingled  with  swamps  and  lagoons.  The  whole 
northern  basin  of  the  main  river  and  its  tributaries  is  in  forest. 
Original  growth  covers  a  large  portion  of  this  area,  and  in  general, 
wherever  cuttings  have  been  made,  a  dense  second  growth  has  sprung 
up.  Extensive  areas  in  the  southern  basin  have  been  cleared  and  con- 
verted into  farms.  Probably  70  to  80  per  cent  of  the  whole  basin 
above  Bangor  is  in  forest.  Throughout  the  upper  portion  of  the 
l)«usin  slate  is  the  principal  outcropping  rock,  l)eing  succeeded  to  the 
east  and  south  by  schists,  gneiss,  and  granite;  the  soil  is  mainly  clay, 
gravel,  and  loam. 
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The  drainage  area  of  the  river  and  its  chief  tributaries  are  given  in 
the  following  table: 

Drainage  areas  of  Penobscot  River  and  prnwipal  tnhutaries. « 


River. 


Locality. 


Drainag-e 
area. 


Penobscot 


Do 
Do 
Do 
Do 


Opposite  northwest  extremity  of  Moosehead 
Lake,  township  of  Seboomook,  immedi- 
ately below  mouth  of  Nulhedus  Creek. 

Entrance  into  Chesuncook  Lake 

Outlet  of  Chesuncook  Lake 

Millinocket,  outlet  of  Twin  Lakes 


Do 


Do 


Do 

Do 

Do 

Do 

Cauquomogomoc 

East  branch  of  Penobscot 

Do 

Mattawamkeag 

Do 
Piscataquis 

Do 

Do 
Pas8a(himkeag 


Immediately  below  mouth  of  east  branch  of 
Penobscot. « 

Immediately  below  moutli  of  Mattawam- 
keag.« 

Montague,  immediately  below  mouth  of  Pis- 
cataquis. <> 

Sunk  Haze  Rips« 

Old  Town,  above  mouth  of  Pushaw  River«.- 

Bangor,  above  mouth  of  Kenduskeag  River*. 

Mouth  « 

Entrance  into  Chesuncook  Lake 

Grindstone  « 

Mouth  « 

Immediately  below  outlet  of  Baskahegan  Lake 

Mouth 

Low's  Bridge 

Dover 

Mouth 

.do 


Squart  milce. 
510 


&50 
1,450 
1,880 
3,260 

4,940 

6,630 

7,260 
7,  340 
7,720 
8,550 

230 
1,130 
1,160 

190 
1,510 

280 

330 
1,500 

400 


a  Includes  Chamberlain  Lake  ba«iii  (270  sqimre  miles).    See  description  of  St.  John  drainage  basin. 

The  United  States  Geological  Survey  now  maintains  gaging  stations 
at  tlie  following  places  in  the  Penobscot  basin:  On  the  Penobscot  at 
Montague;  on  Piscataquis  River  at  Low's  Bridge,  near  Foxcroft: 
on  Mattawamkeag  River  at  Mattawamkeag;  on  the  east  branch  of 
Penobscot  River  at  Grindstone. 

PENOBSCOT   RIVER   AT   MFLT^INOCKET,  ME. 

The  discharge  of  the  Penobscot  at  Miliinocket  has  been  computed 
from  data  furnished  by  H.  S.  Ferguson,  engineer  for  the  Great 
Northern  Paper  Company.  These  results  were  obtained  by  adding  to 
the  flow  through  the  wheels  the  flow  over  the  dam.  The  wheels  were 
rated  at  Holyoke,  Mass.,  before  l>eing  placed  in  position.  As  the  head 
under  which  they  worked,  averaging  about  110  feet,  is  much  greater 
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than  the  head  under  which  they  were  tested,  several  tube  float  meas- 
urements of  the  flow  in  the  canal  leading  to  the  mill  have  been  made  by 
Mr.  Ferguson  in  order  to  determine  just  how  much  water  the  mill  uses 
under  diiferent  conditions  of  gate  openings.  By  means  of  these  meas- 
urements it  is  believed  that  a  verj^  good  estimate  has  been  made  of  the 
flow  through  the  wheals.  The  dam  is  of  concrete,  resting  on  rock, 
and  does  not  leiik.  The  flow  over  it  was  computed  by  use  of  the 
formula  Q=c  b  7/*,  in  which  c  is  a  variable  coefficient  obtained  from 
a  study  of  the  results  of  experiments  made  by  George  W.  Rafter  at 
the  Cornell  testing  flume. 

When  the  flow  of  the  river  is  less  than  2,500  second-feet  all  of  the 
water  is  generalh^  used  through  the  mill;  at  higher  stages  the  excess 
Ls  wasted  over  the  dam.  The  flow  over  the  flashboards,  which  are  used 
whenever  possible,  is  computed  by  use  of  the  formula  ^=3.33  h  11^. 
The  area  of  the  drainage  basin  at  Millinoc»ket  is  1,880  square  miles. 
i>everal  dams,  which  have  been  constructed  at  points  in  the  basin  above 
thi-s  point,  store  water  on  a  surface  of  practically  80  square  miles. 
This  water  is  used  for  log  driving  and  for  manufacturing  purposes. 

Mean  daily  diw:harge,  in  gecond-feetj  of  Penobucot  River  at  Millinocketj  Me,,  for  1903. 


Day. 


1. 
•), 

3. 
A. 


30. 

11. 

12. 

13 

H. 

15. 

16. 

17. 

1I». 

19. 

2b. 

n. 

22. 
23. 
24. 
25. 

a. 
27. 

2S. 

31. 


Jan. 

1.740 

Feb. 

Mar. 

Apr. 

May. 

10,340 

June. 
1,680 

July. 
2,670 

Aug. 
2,330 

Sept. 

2,500 

Oct. 
1,380 

Nov.« 

50 

1,210 

890 

24,2iT0 

1,750 

1,140 

1,180 

24,250 

11,060     2,290 

2,510 

5,800 

3,060 

1,410 

510 

1,740 

2.280 

2,010 

22,560 

10,610 

2,160 

2,440 

1,410 

3,840 

1,350 

510 

740 

2,310 

1,810 

20.930 

11,670 

2,510 

1,570 

2,520 

2,430 

830 

5*20 

1,240 

2,020 

1,960 

20,470 

12,290 

2,440 

1,020 

2,550 

2,480 

1,190 

510 

1,780 

2.120 

2,160 

19,630 

10,330 

2,370 

1,910 

2,520 

1,500 

400 

520 

'  1,720 

2,220 

2,130 

21,710 

9,790     1,230 

2,880 

2,350 

410 

990 

580 

1,690 

1,460 

750 

17,850 

9,290  1  1,220 

2,160 

2,460 

1,120 

990 

240 

1.770 

1,130 

1,210 

12,690 

10,400 

2,350 

3,190 

6,550 

2,380 

980 

530 

1,820 

2,140 

1,790 

10,960 

10,650 

2,350 

3,260 

1,340 

2,390 

990 

510 

810 

2,220 

1,690 

9,730 

9,860     2,420 

2,490 

6,750 

2,450 

400 

550 

1,190 

2,240 

1,680 

10, 130 

10,360 

2,460 

2,210 

2,560 

2,260 

970 

540 

1,990 

A  200 

1,900 

9,120 

9,390 

2,510 

1,360 

2,550 

1,970 

960 

680 

1,690 

2,210 

4,400 

9,760 

6,930 

1,280 

3,340 

5,a% 

1,790 

950 

550 

1,600 

1,070 

1,830 

9,800 

5,940 

1,610 

2,450 

5,430 

2,460 

860 

50 

1,?20 

1,100 

1,440 

9,680 

5,940 

2,460 

2,  MO 

4,430 

1,840 

900 

580 

1,720 

2,160 

2,780 

9,760 

8,310 

2,410 

2,480 

4,800 

2,310 

750 

960 

790 

2,180 

2,210 

9,700 

4,970 

2,520 

2,  MO 

6,100 

2,120 

460 

570 

1,060 

2,080 

2,490 

9,470 

5,370 

2,550 

2,290 

5,500 

2,200 

T20 

750 

2,050 

2,120 

2.890 

9,600 

2.430 

2,660 

2,360 

5,910 

1,410 

730 

730 

2,070 

2,190 

2,960 

10.920 

2,430 

1,900 

1,400 

3,780 

1,240 

710 

570 

1,980 

1,000 

5,680 

10,900 

2,280 

760 

2,500 

2,240 

2,430 

730 

50 

1,720 

1,190 

4,460 

10,  £70 

2,410 

2,610 

2,550 

1,300 

2,090 

630 

50 

1,640 

2,140 

6.150 

10,820 

1,670 

2,540 

2,550 

1,830 

1,790 

640 

50 

460 

1,900 

10,390 

10,520 

1,620 

2,470 

2,600 

2,470 

1,750 

230 

50 

1,220 

1,940 

14,960 

9,100 

2,410 

2,530 

5,170 

2,650 

1,780 

630 

50 

2,220 

1,850 

17,030 

12,340 

2,360 

2,420 

2,000 

2,720 

690 

600 

60 

2,160 

2,170 

17,810 

10,780 

2,470 

1,220 

2,460 

2,610 

760 

570 

180 

2,880 

19,580 

11,030 

2,390 

1,290 

2,580 

2,380 

1,160 

490 

50 

2,330 

19,790 

10,340 

2,480 

2,400 

2,410 

1,720 

1,390 

510 

50 

1,610 

20,960 

1,610 

1,990 

660 

520 

Dec. 

50 

50 

60 

60 

50 

50 

50 

'230 

550 

650 

840 

570 

360 

540 

560 

750 

670 

530 

570 

550 

560 

890 

960 

510 

50 

50 

400 

430 

600 

570 

560 


a  If  ill  shut  down  November  1,  5,  and  22  to  December  6,  inclusive,  and  December  25  and  26. 
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PENOBSCOT   RIVER  AT  MONTAGUE,  ME. 

This  station  was  established  by  N.  C.  Grover  on  November  5,  1901. 
It  is  located  at  the  steel  highway  bridge,  about  1,000  feet  below  the 
mouth  of  Piscataquis  River.  The  drainage  area  at  this  point  is  6,630 
square  miles,  including  the  area  of  the  drainage  basin  of  Chamberlain 
Lake  (270  square  miles),  which  flows  into  the  Penobscot  part  of  the 
year  only.**  The  measurements  are  made  from  the  bridge.  A  stand- 
ard chain  gage  is  fastened  to  the  steel  webbing  on  th^  upstream  side 
of  the  bridge;  length  of  chain,  84.49  feet.  It  is  referred  to  bench 
marks  as  follows:  (1)  The  top  of  the  northwest  corner  of  first  course 
below  bridge  seat,  easterly  abutment;  elevation,  25.78  feet.  (2)  Cop- 
per bolt  in  outcropping  ledge  under  bridge,  near  east  abutment;  ele- 
vation, 6.71  feet.  (3)  Marked  point  on  bottom  chord  of  bridge,  under 
gage;  elevation,  29.52  feet.  All  elevations  are  above  gage  datum. 
The  initial  point  for  soundings  is  on  the  easterly  abutment  at  the 
extreme  end  of  the  inclined  end  post  on  downstream  side  of  bridge. 
The  channel  is  straight  for  1,000  feet  above  and  3,000  feet  below  the 
station,  is  about  870  feet  wide,  and  is  broken  by  four  piers.  The 
banks  are  high  and  rock}^  and  the  bed  permanent  and  rocky  with 
some  gravel.  The  observed  mean  velocity  has  varied  from  5.05  feet 
per  second  at  gage  height  12.90  to  1.08  feet  per  second  at  gage  height 
1.54.  Water  power  is  used  on  both  Penobscot  and  Piscataquis  rivers 
within  a  mile  above  the  station.  Fluctuations  at  the  gage  of  0.2  or 
0.3  of  a  foot  during  low  water  are  caused  by  changes  in  gate  open- 
ings at  the  mills  above.  The  gage  is  read  twice  daily  by  A.  H.  Han- 
son, a  merchant  in  Montague. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Penobscot  River  at  MontagtiCf  Me. ,  in  190S, 


Date. 


May  14 . . . 
May  25... 
June  11... 
August  7.- 
October  15 
Octol)er  28 


Hydrographer. 


F.Collins 

Murphy  &  McCulloch 
N.  C.  Grover 


F.  E.  Pressey |      3.22 

N.  C.  Grover 

F.  E.  Pressev 


Gage 
height. 

Disehaige. 

Feet. 

Seamdrfeet. 

6.65 

17,594 

4.10 

8,409 

3.21 

5,910 

3.22 

6,141 

1.54 

2,066 

1.58 

2,366 

uScc  dcHcriplion  of  St.  John  drainage  baain. 
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Mecai  daily  gage  height,  in  feetf  of  Penobscot  River  al  Montague,  Me,,  for  1902  and  190S. 


Day. 

Jan. 

5.20 
3.96 
4.35 
4.50 
4.30 
4.10 
4.05 
3.60 
3.65 
3.50 
3.00 
2.90 
2.80 
2.85 
2.70 
2.60 
2.45 
2.20 
2.45 
2.20 
2.55 
2.60 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jaly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1902. 

1 

■1 

3 

5.06 
5.06  ' 
5.25 

14.50 

13.95 

13.35 

12.80 

12.25 

11.40 

11.05 

10.85 

10.65 

10.80 

11.06 

11.15 

9.95 

10.70 

10.35 

10.80 

10.15 

9.95 

9.45 

8.65 

8.75 

9.00 

8.90 

8.80 

8.90 

9.00 

9.05 

9.25 

9.25 

9.20 

9.70 
10.65 
10.20 
9.95 
9.70 
9.50 
9.40 
9.30 
9.40 
9.00 
8.65 
8.80 
8.0O 
7.60 
7^25 
6.90 
6.60 
6.50 
6.60 
6.25 
5.96 
6.15 
6.85 
6.70 
6.70 
6.85 
6.75 
6.70 
7.00 
6.95 
6.60 

6.25 

6.10 

6.15 

7.45 

9.20 

10.05 

10.15 

10.00 

11.90 

12.20 

11.45 

10.90 

10.40 

10.00 

9.60 

9.05 

8.40 

8.05 

7.65 

7.05 

6.40 

6.85 

7.60 

7.50 

7.15 

7.10 

9.46 

9.75 

8.55 

7.95 

7.40 
7.30 
7.85 
7.40 
7.80 
6.95 
6.55 
6.10 
6.05 
5.85 
5.60 
5.05 
5.20 
5.96 
5.10 
4.60 
4.70 
4.75 
4.90 
5.05 
.5.70 
5.90 
5.65 
4.75 
4.50 
4.60 
4.35 
4.85 
5.65 
fi.70 

5.25 
5.15 
4.95 
4.80 
5.05 
5.00 
4.90 
5.00 
5.10 
4.95 
4.80 
5.20 
6.05 
6.25 
6.40 
4.80 
4.45 
8.65 
8.55 
4.20 
4.55 
4.50 
4.30 
4.15 
3.40 
3.50 
8.75 
3.80 
3.50 
S.25 
2.75 

2.15 
2.26 
2.90 
3.25 
3.10 
3.00 
2.95 
2.70 
2.25 
2.90 
3.45 

2.90 
3.00 
2.86 
2.85 
2.75 
2.55 
3.10 
3.70 
3.95 
3.86 
3.65 

6.60 
6.90 
5.20 
4.95 
5.05 
4.80 
4.85 
4,15 
8.96 
3.70 
8.85 
8.90 
3.95 
4.00 
4.10 
4.20 
4.05 
4.10 
4.25 
4.20 
4.10 
4.10 
4.10 
8.85 
8.  to 
4.05 
3.80 
3.85 
4.80 
4.20 

4.10 
4.05 
8.70 

4 

5.10   

8.36 

5 

4.95 

8.70 

6 

4.90   

1 

4.80  1 

4.70   

(a)     

3.60 

7 

3.50 

8 

4.80 

9 

(«) 

10 

11 

E 

3.65  i  8.10 

13 

3.45 
3.55 
3.80 
3.65 
3.50 
3.40 
3.80 
3.15 
3.15 
3.20 
3.15 
3.10 
3.05 
3.00 
2.90 
2.75 
2.60 
2.76 

3.06 
2.86 
8.10 
2.96 
3.00 
2.96 
2.80 
2.75 
3.80 
3.90 
3.70 
8.80 
3.06 
2.85 
2.85 
8.70 
7.70 
8.00 
7.40 

V* 

16 

17 

If 

20 

a 

23 

3.80 

6.20 
6.55 
5.55 
5.75 
.  6.10 
6.25 
5.55 
5.65 

25 

26 

27 

28 

29 

12.70 
12.70 
14.45 
15.00 

ai 

R.BO 

1 

1 

1 

' 

aProsen  February  9  to  March  27,  and  December  9  to  81. 
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Mean  daily  gage  height,  in  feel,  of  Penobscot  River  al  Montague,  Me. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

1903. 
1 

•     «  •  • 

2 

3 ' 

4 

5           

• 

6 

^ 

7 

8 1 

9 ' 

1 

10 1 

11 ' 

(") 

12 1 

17.55 

13 1 

13.30 

14 

13.10 

15 

11.80 

16 ' 

11.90 

17 f 

11.25 

18 

1 

10.80 

19 

10.30 

20 

10.90 

21 

11.40 

22 - 

11.60 

23 

11.85 

24 

12. 40 

25 

13.50 

26 

13.40 

27 

13.00 

28 

12.  45 

29 

11.80 

30 

11.30 

31 

11.15 

Apr. 


11.15 

10.90 

10.75 

10.90 

11.45 

11.15 

10.80 

10.80 

11.45 

12.  OS 

11.80 

11.20 

10.75 

10.40 

10.15 

9.90 

9.65 

9.30 

9.15 

9.00 

8.60 

8.30 

8.15 

8.15 

8.05 

8.15 

8.25 

8.15 

8.25 

8.25 


May. 


8.25 
7.80 
7.35 
7.35 
7.40 
7.15 
7.05 
6.70 
6.85 
6.85 
6. 75 
6.80 
6.70 
6.65 
6.10 
5.90 
5.70 
5.55 
5.35 
5.00 
4.80 
4.75 
4.60 
4.30 
4.05 
4.05 
4.00 
4.00 
3.85 
3.70 
3.45 


June. 

July. 

3.60 

8.25 

3.90 

3.30 

3.70 

3.30 

3.40 

3.20 

3.15 

3.35 

3.15 

8.65 

2.80 

3.25 

2.60 

3.45 

2. 55 

3.85 

3.10 

4.45 

3.05 

4.65 

3.20 

4.10 

3.65 

3.65 

4.75 

3.45 

5.55 

8.80 

4.25 

8.60 

4.10 

4.20 

3.90 

4.20 

8.85 

3.80 

8.70 

3.95 

8.55 

3.80 

8.20 

3.60 

2.80 

3.65 

8.15 

3.60 

3.25 

3.75 

3.10 

3.70 

3.15 

3.60 

3.25 

,8.80 

8.30 

3.66 

8.15 

4.20 

4.90 

Aug. 


4.35 
8.95 
3.70 
8.45 
3.35 
8.25 
3.20 
8.10 
3.15 
3.20 
8.25 
8.75 
8.60 
3.40 
3.50 
3.60 
3^65 
3.55 
3.65 
3.95 
4.25 
4.30 
3.70 
3.30 
8.40 
3.80 
3.20 
3.10 
3.20 
3.15 
3.10 


Sept. '  Oct.  I  Nov.  I   Dec. 


3.15 
3.20 
3.10 
3.25 
2.96 
2.70 
3.00 
3.05 
2.90 
3.00 
2.75 
2.60 
2.70 
2.60 
2.65 
2.80 
2.65 
2.65 
2.65 
2.50 
2.60 
3.45 
8.20 
2.85 
2.55 
2.20 
1.90 
1.95 
2.00 
1.75 


1.70 
1.60 
1.50 
1.55 
1.50 
1.40 
1.45 
1.45 
1.45 
1.80 
1.30 
1.20 
1.40 
1.50 
1.50 
1.50 
1.60 
1.55 
1.60 
1.65 
1.70 
1.65 
1.60 
1.65 
1.70 
1.80 
1.70 
1.60 
1.50 
1.50 
1.40 


1.40 
1.50 
1.56 
1.45 
1.40 
1.30 
l.SO 
1.45 
1.70 
1.60 
1.60 
1.75 
2.20 
2.55 
2.60 
2.60 
2.50 
2.45 
2.25 
2.10 
2.00 
1.90 
1.80 
1.80 
1.70 
1.80 
1.80 
1.80 
1.70 
1.80 


1-80 
1.70 
l.GO 
1.65 
1.70 
1.70 
1.60 
l.CO 
1.6.> 
1.70 
1.70 
1.85 
2.40 
2.50 


3.30 


3.10 


a  River  frozen  January  1  to  March  11. 


6 Readings  through  ice  December  15  to  31. 
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Rating  labile  for  Penobscot  River  at  Montague^  Me.^  from  November  5,  1901,  to  December 

SI,  1903. 


Gage 
height. 

Diach&ige. 

Gage 
height. 

1 
Discharge.  | 

t 

Gage 
1    height. 

1 
Diflcharge.  ' 

Second-feet. 

Gage 
height. 

Fret. 

Discharge. 
Second-feet, 

FfH. 

S«Tvnd-/eH. 

1      Fret. 

Second-feet. 

IM. 

1.2 

1,600 

2.7 

4,680     i 

4.4 

9,270 

7.4 

21,330 

1.3 

1,760 

2.8 

4,930 

4.6 

9,860 

7.6 

1 

22,420 

1.4 

1,930 

2.9 

5,190 

4.8 

10, 470 

7.8 

1 

23,  550 

l.o 

2,110 

3.0 

5,450     i 

5.0 

11,120 

8.0 

24,  720 

1.6 

2,300 

3.1 

5,720 

5.2 

11,800 

8.2 

25, 910 

1.7 

2,490 

'       3.2 

5,990 

5.4 

12,510 

8.4 

27,  i:«) 

l.H 

2,690 

3.3 

6,260 

5.6 

13,260    1 

8.6 

28,  :«o 

1.9 

2,890 

3.4 

6,530 

5.8 

14,030    1 

8.8 

29,650     1 

*>  0 

3,090 

3.5 

6,800 

6.0 

14,820 

9.0 

30,930 

2.1 

3,300 

3.6 

7,070 

I      6.2 

15,630 

9.2 

32,220 

!      2.2 

3,520 

3.7 

7,340 

6.4 

16,480 

9.4 

33,5:^0    ' 

'      2.3 

3,740    1 

3.8 

7,610 

6.6 

17,  370 

9.6 

34,860 

2.4 

3,970 

3.9 

7,880 

6.8 

18,300 

9.8 

36,220 

2.0 

4,200 

4.0 

8,150 

7.0 

19,  270 

10.0 

37,600 

1 

2.6 

4,440 

1 

4.2 

1 

8,700 

7.2 

20,280 

10.2 

39,000     1 

Tangent  at  10.5  feet  gage  height.     Differenc!e8  al)ove  this  point  710  i)er  tenth. 
Table  well  determined  between  1.5  and  13.0  feet  gage  heights. 

EiiimaUd  monthly  discharge  of  Penobscot  River  at  Moniague,  Me.,  for  1902  and  190S, 

[Drainage  area,  6,680  square  inile8.a] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


1902. 
January 17,145 

Febroary  1-8  * ' 

March  28-31 

April 69,500 

May 42,165 

June 53,170 

July 21,330 

August 16, 480 

September 7,610 

October 24,720 

November '      17,370 

December  1-8*^ : 


Minimum. 


3,520 


28, 695 
14, 620 
15, 220 
9,125 
4,805 
3, 410 
4,320 
7,340 


Mean. 


Second -feet 

per  square 

mile. 


8,511 

11,050 

63,909 

40,852 

24,366 

29,602 

14, 032 

9,905 

5,659 

7,537 

9, 152 

7,765 


1.28 
1.67 
9.64 
6.16 
3.68 
4.46 
2.12 
1.49 
.85 
1.14 
1.38 
1.17 


Depth  in 
inch(*s. 


1.48 

.50 

1.43 

6.87 

4.24 

4.98 

2.44 

1.72 

.95 

1.31 

1.54 

.35 


o Includes  Chamberlain  I^ke  drainage  basin  of  270  square  miles. 
■j?e  baMn. 
*  Fft»en  Pebmary  9  to  March  27. 
f  Frctten  pecember  9  to  31, 


Hce  description  of  St.  John  drain* 


^ 
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Entimaled  mmdhly  dutcfiarge  of  Penobscot  River  at  Montagve,  J/<p.,  etr.. — O^ntinued. 


Diitcharge  in  Hecond-feet. 


Run-olT. 


Month. 


Maximum.     Minimum 


1903. 

March  12-31 « 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-14^. . . 


52, 105 

26,215 

13, 070 

10,790 

9,125 

6,665 

2,690 

4,440 


25, 016 
6,665 
4,320 
5,990 
5,720 
2,590 
1,600 
1,760 


Mean. 


Second-fcct 

per  rauare 

mile. 


Depth  in 
inches. 


53, 437 
36,786 
14,630 
6,733 
7,483 
6,802 
4,707 
2,177 
2,815 
2,699 


8.06 

5.55 

2.21 

1.02 

1.13 

1.03  1 

.71 

.33 

.42 

.41 


6.00 
6.19 
2.55 
1.14 

i.:« 

1.19 
.79 
.38 

.47 
.21 


a  Frozen  Januan'  1  to  March  11. 


f*  Frozen  Dec^ember  15  to  31. 


EAST   BRANCH   OF   PENOBSCOT   RIVER   AT   GRINDSTONE,  ME. 

This  station  was  established  October  23,  1902,  by  F.  E.  Pressoy. 
It  is  located  at  the  Bangor  and  Aroostook  Railroad  bridge,  one-half  n^ile 
south  of  the  railway  station.  The  measurements  are  made  from  the 
i-ailroad  bridge.  The  drainage  area  at  this  point  is  1,130  square  milcji, 
including  the.  Chamberlain  Lake  basin  (270  square  miles).'*  The  initia 
point  for  soundings  is  on  the  left  bank,  at  the  lower  end  of  the  inclined 
end  post.  The  gage  is  of  the  standard  chain  type;  length  of  chain, 
31.99  feet.  The  scale  board  is  nailed  to  the  guard  timber  on  the 
upstream  side  of  the  bridge.  It  is  referred  to  the  following-described 
bench  marks:  (1)  Southwest  corner  of  bridge  seat  on  east  abutment; 
elevation,  26.32  feet.  (2)  Copper  bolt  in  ledge  under  north  end  of 
bridge;  elevation,  8.78  feet.  (3)  Marked  point  on  center  stringer,  near 
gage;  deviation,  29.78  feet.  All  elevations  are  above  gage  datum. 
The  channel  both  above  and  below  this  station  is  straight.  The  flow 
is  moderately  rapid  at  medium  and  high  stages  of  the  river.  Observed 
mean  velocities  range  from  2.27  feet  per  second  at  gage  height  8.10 
feet  to  0.18  foot  per  second  at  gage  height  4.32  feet.  Fluctua- 
tions in  stage  are  usuall}'  slow,  a^  no  water  power  is  used  on  the  river 
above  the  station.  Dams  are  maintained  at  the  outlets  of  several  of 
the  lakes  and  ponds  near  the  source  of  the  river,  and  the  impounded 
water  is  used  for  log  driving.  The  bed  is  rocky  and  permanent;  the 
stream  is  confined  to  the  channel  by  the  abutments  of  the  bridge,  and 
has  a  width  of  about  275  feet,  broken  by  one  pier.     Practically  all 


a  See  description  of  St.  John  drainage  basin. 
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land  areas  in  this  basin  are  in  forest.     The  gage  is  read  twice  daily  by 
Harry  Stinson. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Diichargt  meamiremeTds  of  Eaut  Branch  of  Penobucoi  River  at  GrmdaUme,  Me,,  in  1903. 


Date. 


Hydroflrntpher. 


April9 

April  14 

April  22 

May  23 C.  N.  McCulloch 

m 

September  9 N.  C.  Grover. 


N.  C.  Grover. 

do 

F.  E.  Preflsey 


Septanber  26 
October  28... 


do 

F.  E.  Preflsev 


height. 

Diflchaxge. 

Feet. 

Seoondr/eet. 

7.85 

4,673 

8.10 

6,347 

7.20 

3,232 

6.64 

2,577 

4.32 

23Z 

5.36 

824 

4.58 

474 

Mean  daily  ^foge  height,  in  feet,  of  East  Branch  of  Penobscot  River  at  Orindstone,  Me., 

far  1903. 


Day. 

1 
Mar. 

Apr. 

Kay. 

June. 

July. 

Aug. 

1 

Sept. 

Oct. 

Nov. 

xfCC« 

1 

7.85 

7.65 

7.60 

8.25 

8.30 

7.90 

7.65 

7.50 

7.90 

8.40 

8.40 

8.  SO 

8.20 

8.10 

8.10 

8.80 

8.20 

7.66 

1.20 

7.00 

6.90 

7.00 

7.15 

7.10 

7.30 

7.  .50 

7.80- 

7.  SO 

8.05 

8.20 

8.20 

8.05 

7.85 

7.70 

7.15 

6.70 

6.45 

6.75 

7.46 

7.20 

7.20 

7.10 

7.20 

7.60 

8.10 

8.20 

8.85 

8.40 

8.20 

7.10 

7.10 

6.85 

6.60 

5.90 

5.40 

5,20 

5.20 

5.30 

5.10  , 

6.10  ' 

5.10 

5.70 
6.66 
5.70 
5.65 
5.60 
5.60 
5.60 
5.50 
5.60 
6.50 
4.90 
6.40 
6.00 
6.80 
6.20 
6.60 
6.40 
5.25 
6.40 
6.30 
6.30 
5.30 
5.80 
5.  SO 
5.30 
5.20 
5.10 
5.10 
5.00 
5.00 

6.00 
5.00 
5.00 
6.00 
5.00 
6.05 
6.20 
6.60 
6.36 
6.70 
7.40 
6.25 
5.40 
5.40 
5.90 
7.40 
7.90 
7.85 
7.80 
7.90 
7.90 
7.80 
7.45 
6.30 
6.05 
6.15 
7.20 
7.70 
7.70 
7.70 
7.60 

7.60 
7.40 
7.46 
7.40 
7.26 
7.10 
7.10 
7.10 
7.16 
7.06 
6.70 
6.16 
6.00 
5.85 
5.70 
6.55 
4.90 
4.70 
4.60 
4.90 
5.70 
6.25 
5.05 
4.80 
4.70 
4.60 
4.70 
4.  .50 
4.50 
4.60 
4.50 

1      4.50 
4.50 
4.60 
4.50 
4.50 
4.50 
4.40 
4.80 
4.80 
4.80 
4.80 
4.80 
4.30 
4.40 
4.40 
4.40 
4.50 
4.50 
4.60 
6.20 
6.20 
6.10 
6.96 
5.80 
6.60 
6.45 
5.20 
6.05 
4.90 
4.80 

4.80 
4.65 
4.50 
4.60 
4.60 
4.60 
4.40 
4.25 
4.10 
4.10 
4.10 
4.10 
4.40 
4.40 
4.30 
4.80 
4.20 
4.60 
4.90 
4.76 
4.66 
4.60 
4.60 
4.60 
4.60 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

4.60 
4.60 
4.60 
4.60 
4.66 
4.76 
4.80 
4.80 
4.80 
4.80 
4.90 
5.10 
5.46 
6.40 
6.25 
6.20 
6.10 
6.10 
4.96 
4.75 
4.60 
4.60 
4.45 
4.86 
4.80 
4.30 
4.20 
4.16 

•» 

3 

« 

4 

8.70 

5 

6 * 

7 

3.70 

g 

9 

10 

11 

12 

13 

3.90 

H 

15 

16 

17 



1J» 

19 

» 

4.0 

il 

•»» 

■23 

24 

(«) 
10.00 
10.00 
9.85 
9.90 
8.70 
8.40 
3.25 

25 : 

26 

27 

4.30 

28 

29 

30 

31 

■ 

o  Frozen  January  1  to  March  24. 
IRR  97—04 3 


fr  Readings  November  29  to  December  31  through  ice. 
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Eating  table  for  East  Branch  of  Penobwxi  River  at  QrindMone^  Me. ,  from  October  g^,  190^, 

to  December  SI,  190S, 


hel^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
hei^t 

Diachaige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

F^et. 

Second-feet, 

3.7 

190 

5.0 

593 

6.3 

1,895 

7.6 

4,205 

3.8 

202 

5.1 

660 

6.4 

2,040 

7.7 

4,415 

3.9 

216 

5.2 

735 

6.5 

2,190 

7.8 

4,625 

4.0 

233 

5.3 

815 

6.6 

2,350 

7.9 

4,840 

4.1 

252 

5.4 

900 

6.7 

2,510 

8.0 

5,060 

4.2 

273 

5.5 

990 

6.8 

2,675 

8.1 

5,280 

4.3 

296 

5.6 

1,085 

6.9 

2,845 

8.2 

5,510 

4.4 

323 

5.7 

1,185 

7.0 

3,020 

'      8.3 

5,740 

4.5 

356 

5.8 

1,285 

7.1 

3,200 

8.4 

5, 970 

4.6 

393 

5.9 

1,395 

7.2 

3,390 

8.5 

6,200 

4.7 

434 

6.0 

1,505 

7.3 

3,590 

4.8 

480 

6.1 

1,625 

7.4 

3,790 

4.9 

534 

6.2 

1,755 

7.5 

1 

3,995 

1 

Tangent  at  8.10  feet  gage  height     Differences  above  this  point,  230  per  tenth. 
Table  well  determined  between  5.15  and  8.10  feet  gage  heights. 

Estimated  monthly  discharge  of  East  Branch  of  Penobscot  River  at  Grindstone,  Me. ,  for 

1902  and  1903. 

[Drainage  area,  1,180  square  miles.a] 


Month. 


1902. 

October  23-31 

November 

December  1-13  &  . . 

1903. 
March  25-31  6  .... 

April 

May 

June 

July 

August 

September 

October 

November  1-28  . . . 


Discharge  in  second-feet 


Run-off. 


Minimum. 


1,690 


9,650 
5,970 
5,970 
2,675 
4,840 
4,205 
1,755 
534 


Maximum. 


990 


5,625 
2,845 
660 
534 
593 
356 
296 
252 


Mean. 


1,540 

1,165 

836 


Second-feet 

per  sQuare 

mile. 


1.36 

1.03 

.74 


7,843 

4,606 

3,154 

1,001 

2,677 

1,680 

618 

346 

487 


6.94 

4.08 

2.79 

.89 

2.37 

1.49 

.55 

.31 

.43 


Depth  in 
inchei>. 


0.46 

1.15 

.36 


1.81 

4.55 

3.22 

.99 

2.73 

1.72 

.61 

.36 

.45 


a  Drainage  area  Includeit  Chamberlain  Lake  drainage  basin  of  270  square  miles.    Sec  description  of 
St.  John  drainage  basin. 
^  River  frozen  December  14. 1902,  to  March  24,  190;).  and  November  29  to  December  81, 1903. 
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MATTAWAMKEA6   KIVER  AT  MATTAWAMKEAG,  ME. 

This  station  was  established  August  26, 1902,  by  F.  E.  Pressey.  It 
is  located  at  the  Maine  Central  Railroad  bridge  in  the  village  of  Mat- 
tawamkeag.  The  area  of  the  drainage  basin  at  this  point  is  1,510 
square  miles.  The  initial  point  for  soundings  is  on  the  south  abutment 
at  the  lower  end  of  the  inclined  end  post  of  the  downstream  truss. 
The  ga,ge  is  of  the  standard  chain  type;  length  of  chain,  33.40  feet. 
The  scale  board  is  nailed  to  the  guard  timber  of  the  lower  side  of  the 
bridge.  It  is  referred  to  bench  marks,  as  follows:  (1)  Southwest  cor- 
ner of  bridge  seat  of  north  abutment;  elevation,  26.87  feet.  (2)  Cop- 
per bolt  in  bowlder  north  of  bridge  and  west  of  railroad;  elevation, 
19.01  feet.  (3)  Marked  point  on  stringer  near  gage;  elevation,  31.42 
feet.  All  elevations  are  above  gage  datum.  The  channel  both  above 
and  below  this  station  is  straight,  and  has  a  width  of  about  400 
feet  at  ordinary  stages,  broken  by  two  piers.  The  bed  of  the  stream 
is  rocky  and  permanent.  The  water  is  confined  to  the  channel  by  the 
abutments  of  the  bridge.  The  observed  mean  velocities  at  this  station 
have  been  between  4.11  feet  per  second  at  gage  height  9.15  feet  and 
0.90  of  a  foot  per  second  at  gage  height  2.75  feet.  Low- water  meas- 
urements are  made  by  wading  at  a  point  about  1  mile  above  the  station, 
where  the  velocities  are  greater  than  at  the  bridge  and  the  bed  is 
gravelly.     The  bridge  is  slightly  oblique  to  the  thread  of  the  stream. 

Dams  are  maintained  at  the  outlets  of  several  of  the  lakes  and  ponds 
in  this  basin,  and  the  stored  water  is  used  for  driving  logs.  Probably 
9<)  per  cent  of  the  land  surface  is  in  forest.  The  gage  is  read  twice 
daily  by  W.  T.  Mincher. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  TrteaguremenU  of  MaUawamkeag  River  at  Maltawarnkeagj  Me.,  in  1909  and  190S. 


Date. 


1902. « 
July  31 , 

Angnst27 

September  16 

Novembers 

1903. 
April  4 .-, 

April  25 

May  25 

Jmiell 

AngQgtS 

September  11 

October  14 

October  23 

May  18 


Hydrogrrapher. 


F.  E.  Pressey 

do 

do 

.....do 


do 

do 

C.  N.  McCulloch 
F.  E.  Preaaey-., 

do 

N.  C.  Grover 

do  ...^ 

F.  E.  Pressey ... 
do 


Qsge 
leiffbt. 


heig 


Feet. 
4.40 

4.70 

5.00 

5.89 


9.15 
7.16 
4.45 
4.02 
3.87 
3.39 
2.75 
3.32 
4.58 


Discharge. 


Seoond'/eei. 
1,172 

1,598 

1,676 

3,048 


9,785 

5,413 

1,109 

742 

558 

340 

121 

302 

1,265 


aBeoompTited,  using  standaid  croes  section  detennined  in 

/ 


190S. 
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Mean  daily  gage  height,  in  feet,  of  MaUatvamkeag  River  at  MatiawaTokeag,  Me.,  for  190S. 


Day. 

Mar. 

Apr. 

May. 

7.26 
7.00 
6.80 
6.70 
6.75 
6.65 
6.70 
6.85 
6.70 
6.40 
6.85 
6.20 
6.15 
6.40 
6.15 
5.80 
5.80 
5.20 
5.10 
5.16 
5.20 
5.20 
5.20 
5.20 
4.95 
4.90 
4.95 
4.85 
4.75 
4.55 
4.25 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

9.65 
9.85 
9.05 
9.15 
9.15 
9.00 
9.05 
9.05 
9.45 
9.90 
10.10 
10.00 
9.8^ 
9.60 
9.45 
9.10 
9.00 
8.85 
8.60 
8.45 
7.90 
7.40 
7.20 
7.10 
7.15 
7.25 
7.50 
7.65 
7.45 
7.80 

4.00 
8.95 
4.00 
8.96 
4.00 
4.00 
8.95 
4.00 
8.90 
4.10 
4.10 
4.80 
4.60 
4.55 
4.56 
4.55 
4.60 
4.45 
4.80 
4.20 
4.20 
4.15 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.85 

4.65 
4.60 
4.40 
4.40 
4.86 
4.20 
4.25 
4.40 
4.40 
4.26 
8.95 
8.80 
3.66 
8.60 
8.75 
8.96 
4.86 
4.70 
4.70 
4.66 
4.50 
4.50 
4.50 
4.60 
4.60 
4.60 
4.45 
4.26 
4.20 
4.10 
4.85 

4.60 
4.46 
4.26 
4.00 
4.00 
4.00 
8.90 
8.90 
8.80 
8.70 
8.60 
8.80 
3.80 
3.80 
8.80 
8.80 
8.70 
8.60 
3.80 
3.90 
4.00 
4.00 
4.10 
4.10 
4.10 
4.00 
3.90 
3.80 
3.70 
8.70 
3.60 

8.60 
8.40 
8.50 
8.60 
8.60 
8.50 
8.60 
8.40 
8.40 
8.60 
8.60 
8.40 
8.80 
8.80 
8.20 
8.20 
8.40 
8.50 
8.60 
8.60 
8.40 
8.80 
3.20 
8.80 
8.80 
8.80 
8.80 
8.80 
8.80 
8.20 

8.20 
8.20 
8.30 
8.20 
8.10 
2.90 
2.90 
8.00 
8.00 
2.80 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.80 
8.00 
8.25 
3.40 
8.40 
3.40 
3.40 
8.40 
8.40 
8.50 
8.70 
8.60 
8.60 
8.40 

8.60 
8.50 
8.60 
8.50 
8.60 
8.70 
8.80 
8.80 
3.90 
4.06 
4.10 
4.16 
4.85 
4.60 
4.80 
4.80 
4.70 
4.70 
4.70 
4.70 
4.40 
4.40 
4.80 
4.20 
4.60 
4.60 
4.50 
4.40 
4.40 
4.80 

4.20 

2 

4.10 

3 

4.00 

4 

S.9D 

5 

3.90 

6 

. .  . 

4.00 

7 

4.10 

8 

4.10 

9 

(«) 
10.05 
11.90 
12.70 
12.90 
10.80 
10.50 
10.26 
10.20 
10.15 
10.00 
10.00 
10.00 
10.00 
10.20 
10.60 
11.25 
11.25 
11.15 
11.00 
10.80 
10.80 

9.95 

4.10 

10 

4.10 

11 

4.10 

12 

4.10 

13 

4.20 

14 

4.00 

15 

4.70 

16 

4.M 

17 

4.90 

18 

(*) 

19 

20 

4.90 

21 

22 

23 /. 

24 

26 

26 

27 

5.50 

28 

29 

80 

31 



a  Frozen  January  1  to  March  9. 


b  Readings  December  18  to  81  through  ice. 


Rating  table  for  MaUawamkeag  River  at  MaUawamkeag,  Me,,  from  Auguat  S6,  190£,  to 

December  SI,  190S. 


Gage 
height. 

FM. 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

DliBcharge. 


Gage 
?ht. 


1 

1 

Discharge. 

1 

Ga«e 
height. 

Second-feet. 

Feel. 

2,070 

7.6 

2,350 

7.8 

2,650 

8.0 

2,970 

8.2 

3,305 

8.4 

3,645 

8.6 

3,995 

8.8 

4,355 

9.0 

4,725 

9.2 

5,110 

5,510 

5,920 

1 

Discharge. 


Second'/eet. 
6,340 
6,760 
7,200 
7,640 
8,080 
8,520 
8,980 
9,440 
9,900 


Tangent  at  9.2  feet  gage  height.     Differences  above  this  point  240  per  tenth. 
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Mean  daUy  dischctrge,  in  second-feetj  of  McUtawamkeag  River  at  McMawamkeag,  Me, ,  for 

1903, 


Day. 


I    Mar. 


10.. 

U.. 

12.. 

13.. 

M. 

15.. 

16. 

17. 

18. 

». 

20. 

21. 

22. 

2S. 

24. 

25. 

2B. 

27. 

2». 

29. 

30. 

31. 


11,940 
16,380 
18,800 
18,780 
12,540 
18,020 
12,420 
12,800 
12,180 
11,820 
11,820 
11,820 
U,820 
18,800 
18,260 
U,820 
14,820 
14,680 
14,220 
18,740 
12.640 
U,700 


Apr. 


Ma.v. 


10,980 

10,260 

9,555 

9,785 

9,785 

9,440 

9,555 

9,555 

10,600 

11,580 

12,060 

11,820  j 

11,460  ' 

10,860 

10,500  I 

9,670  ; 

9,440 

9.095 

8,600 

8,190 

6,980 

5,920 

5,510 

5,810 

5,410 

5,610 

6,130 

6,235 

6,025 

6,710 


5,610 
5,110 
4,725 
4,585 
4,680 
4,445 
4,585 
4,820 
4,585 
8,995 
8,905 
8,646 
3.560 
8,995 
3,560 
2,970 
2,210 
2,070 
1,980 
2,000 
2,070 
2,070 
2,070 
2,070 
1,720 
1,650 
1,720 
1,665 
1,460 
1,280 
985 


June. 

July. 

710 

1,280 

670 

1,175 

710 

1,075 

670 

1,075 

710 

1,025 

710 

880 

670 

925 

710 

1,075 

680 

1,075 

790 

925 

790 

670 

975 

556 

1,286 

400 

1,280 

482 

1,280 

522 

1,280 

670 

1,285 

1.025 

1^125 

1,400 

975 

1,400 

880 

1,840 

880 

1,175 

885 

1,176 

710 

1,175 

710 

1,285 

710 

1,285 

710 

1.285 

710 

1.125 

710 

925 

710 

880 

1,025 

790 

1,025 

1.285 
1,125 
925 
710 
710 
710 
630 
680 

41>L 

482 
556 
556 
556 
566 
666 
490 
482 
656 
680 
710 
710 
790 
790 
790 
710 
630 
566 
490 
490 
4S2 


Sept.  !  Oct. 


382 
340 
882 
882 
382 
882 
882 
340 
340 
882 
882 
340 
800 
300 
262 
262 
340 
382 
382 
882 
340 
800 
262 
800 
300 
300 
300 
300 
800 
262 


262 
252 
262 
262 
226 
160 
160 
191 
191 
133 
183 
133 
110 
110 
110 
110 
110 
133 
191 
281 
340 
340 
340 
340 
340 
340 
382 
490 
432 
382 
840 


882 

882 

882 

382 

432 

490 

566 

666 

690 

750 

790 

835 

1.025 

1.286 

1,520 

1.520 

1,400 

1,400 

1,400 

1,400 

1,075 

1,075 

975 

880 

1,175 

1,285 

1,175 

1,075 

1,075 

975 


Dec, 

880 

790 

710 

680 

680 

,710 

790 

790 

790 

790 

790 

790 

880 

1,285 

1,400 

1,520 

1,660 
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Estimated  monthly  discharge  of  Mattawamkrag  River  at  McUtawamkeag,  Me.,  for  190^ 

and  190S, 

[Drainage  urea,  1,510  square  miles.] 


Month. 


1902. 

August  26-31 « 

September 

October 

November 

December  1-12  and  17-19«. 

1903. 

March  10-31 « 

April , 

May 

June 

July 

August 

September 

October 

November 

December  1-17  « 


Discharge  in  fiecond-feet. 


Maximum.     Minimum. 


1,790 
7,200 
6,870 


12,060 
5,610 
1,286 
\400 
1,  285 
382 
490 
1, 520 


750 
1,075 
2,070 


5,310 
925 
630 
432 
432 
262 
liO 
382 


Mean. 


1, 191 
1,218 
2,090 
2,999 
3,a55 


13, 551 

8,715 

3, 076 

856 

1,002 

651 

333 

245 

743 

931 


Run-off. 


Second-feet .  r»^,^*i,  i« 
per  square     ^^P'Jii" 


O.  // 

2.04 
.57 
.66 
.43 
.22 
.16 
.49 
.62 


0.79 

0.18 

.81 

.90 

1.38 

1.59 

1.99 

2.22 

2.55 

1.42 

- 

— ;__    —  — 

8.97 

7.34 

6.44 

2.35 

.64 

.76 

.50 


.25 


.18 
.55 
.39 


a  River  frozen  for  days  not  included. 


PISCATAQUIS  RIVER  NEAR  FOXCROFT,  ME. 

This  station  was  established  August  17,  1902,  by  F.  E.  Pressey.  It 
is  located  at  Low's  Bridge,  about  halfway  between  (xuilford  and  Fox- 
croft.  The  area  of  the  drainage  basin  at  this  point  is  280  square  miles. 
The  initial  point  for  soundings  is  on  the  left  bank  at  the  top  of  the 
face  of  the  left  abutment.  The  gage  is  a  painted  staff  spiked  to  the  left 
abutment.  It  is  referred  to  bench  marks  as  follows:  (1)  Top  of  second 
course  from  top  of  left  abutment;  elevation,  17.80  feet.  (2)  (]!opper 
bolt  in  ledge,  150  feet  north  of  highway  and  75  feet  west  of  river;  ele- 
vation, 20.97  feet.  (3)  Marked  point  on  bottom  chord  of  upstream 
truss  of  bridge,  30  feet  from  initial  point;  elevation,  21.80  feet.  All 
elevations  are  above  gage  datum.  The  channel  both  above  and  below 
the  station  is  straight  and  has  a  width  of  about  90  feet  at  ordinaiy 
stages.  The  banks  are  high  and  rocky;  the  bed  is  rough  and  rocky, 
but  permanent. 
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Observed  mean  velocities  at  the  station  have  been  between  3.68  feet 
per  second  at  gage  height  4.30  feet  and  0.54  of  a  foot  at  gage  height  2 
feet.  Liow-water  measurements  are  made  by  wading,  either  above  or 
below  the  bridge,  at  points  where  the  bed  is  fine  gravel,  and  the  velocity 
is  greater  than  at  the  bridge.  Water  power  is  used  at  several  manufac- 
turing plants  within  a  few  miles  above  the  station.  As  a  result  of  the 
interruptions,  due  to  the  irregular  use  of  water  at  the  mills,  the  river 
fluctuates,  at  low  stages,  through  nearly  a  foot  on  the  gage  within  the 
day.  The  small  amount  of  stored  water  in  this  basin  is  generally  used 
for  log  driving.  Slopes  are  steep.  The  river  rises  and  falls  rapidly. 
Probably  50  per  cent  of  the  basin  is  in  forest.  The  gage  is  read  twice 
daily  by  A.  F.  D.  Harlow. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measuremenU  of  Pitcaiaquis  River  near  Foxcroft,  Me,,  in  1903. 


Date. 


Hydrographer. 


F.  E.  Pressey . , 
E.  G.  Hartford. 
....do 


Apriie 

Mavl4 

m 

Do 

June  12 F.  E.  Pressey 

Do do 

Do do 

September  16 N.  C.  Grover 

Octobers 

October  31 

Do 

Do 

November  24 


do 

F.  E.  Pressey 

do 

do 

do 


Gage 
height. 

Diachaxge. 

Feet. 

Second-feet. 

4.30 

1,487 

2.80 

370 

2.79 

368 

2.47 

169 

2.64 

208 

2.48 

160 

2.19 

112 

1.52 

22 

1.78 

31 

1.94 

79 

1.78 

37 

2.50 

181 

40 
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Mean  daily  gage  height^  in  feet,  of  Pigcataquis  River  near  Foxcrofl,  Me.,  for  190S. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

as.  90 
4.06 

5.05 
4.85 

8.25 
3.10 

2.85 
2.80 

2.40 
2.40 

3.65 
2.70 

2.10 
2.05 

1.60 
1.50 

1.75 
1.76 

1.75 

2 

1.75 

8 

4.25 
4.25 
4.50 
4.05 

4.75 
5.00 
5.85 
5.05 

2.95 
2.90 
2.90 
2.85 

2.25 
2.20 
2.20 
2.05 

2.40 
2.40 
2.26 
2.85 

2.56 
2.55 
2.45 
2.45 

2.05 
1.85 
2.85 
2.00 

1.50 
1.60 
1.75 
1.80 

1.75 
1.75 
1.75 
1.75 

1.65 

4 

1.65 

5 

1.75 

6 

1.65 

7 

8.90 

4.80 

2.90 

2.00 

2.25 

2.25 

1.90 

1.75 

1.75 

1.75 

8 

8.75 
4.50 

4.60 
5.80 

2.85 
2.70 

2.00 
2.50 

2.25 
2.35 

2.25 
2.10 

1.70 
2.00 

1.75 
1.75 

1.70 
1.95 

1.73 

9 

1.75 

10 

6.40 

5.70 

2.80 

2.15 

2.45 

2.35 

1.90 

1.75 

2.00 

1.75 

11 

8.45 

5.60 

2.70 

2.15 

2.55 

2.55 

1.70 

1.75 

1.90 

1.70 

12 

10.90 

4.85 

2.60 

2.26 

2.55 

2.85 

1.70 

1.75 

2.10 

1.70 

18 

9.60 

4.55 

2.55 

4.70 

2.45 

2.85 

1.50 

1.75 

2.80 

1.85 

u 

8.95 
7.80 
7.05 
5.80 

4.45 
4.20 
4.40 
4.80 

2.55 
2.55 
2.55 
2.55 

6.95 
4.80 
4.25 
4.25 

2.40 
2.45 
2.45 
2.50 

2.90 
2.60 
2.50 
2.80 

1.60 
1.70 
2.00 
1.90 

1.70 
1.60 
1.60 
1.50 

2.40 
2.20 
2.40 
2.10 

2.05 

16 

2.15 

16 

2.35 

17 

2.05 

18 

6.10 
5.50 
6.55 

4.55 
4.45 
4.40 

2.55 
2.55 
2.60 

4.05 
4.00 
8.70 

2.60 
2.80 
2.40 

2.30 
2.25 
2.30 

1.70 
1.90 
1.60 

1.55 
2.50 
2.40 

2.20 
2.00 
1.80 

2.00 

19 

2.00 

20 

2.15 

21 

6.75 

4.45 

2.75 

3.80 

2.35 

2.86 

1.80 

2.80 

1.95- 

3.75 

22 

6.65 
6.80 
7.25 
7.05 
6.15 

4.10 
4.05 
3.80 
8.75 
3.40 

3.15 
3.15 
2.95 
2.85 
2.45 

2.95 
2.75 
2.75 
2.70 
2.70 

2.36 
2.60 
3.05 
2.90 
3.15 

3.00 
2.75 
2.60 
2.40 
2.25 

1.80 
1.75 
1.70 
1.60 
1.50 

2.30 
2.05 
2.10 
1.50 
1.70 

1.65 
1.80 
2.10 
2.00 
1.90 

4.40 

28 

4.10 

24 

3. 85 

26 

3.35 

26 

3.30 

27 

5.80 

3.80 

2.85 

2.55 

3.15 

2.25 

1.50 

1.75 

1.86 

2.90 

28 

5.30 

3.40 

2.80 

2.50 

2.50 

2.25 

1.50 

1.75 

1.85 

3.20 

29 

5.00 
4.65 
4.40 

3.80 
8.80 

2.30 
2.00 
2.30 

2.40 
2.40 

2.45 
2.65 
3.80 

2.30 
1.90 
2.20 

1.50 
1.50 

1.80 
1.80 
1.80 

1.85 
1.75 

3.20 

80 

3.10 

31 

3.05 

<i  Frozen  January  1  to  February  28. 

Raiing  table  for  Piscatcujuis  River  near  Foxcroft,  Me.,  from  January  1  to  December  31, 

1903. 


Gage 
hei^t. 

1 
Diiicharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

! 
Discharge.  ' 

Gage 
height. 

Discharge.  , 

Feet 

1 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

1 

Second-feet. 

1 

Fset. 

Second-feet. 

1.5 

21 

2.4 

148 

3.3 

680 

4.2 

1,400 

1.6 

24 

2.5 

180 

3.4 

760 

4.3 

1,480 

1.7 

30 

2.6 

221 

3.6 

840 

4.4 

1,560 

1.8 

38 

2.7 

270 

3.6 

920 

4.5 

1,640 

1.9 

49 

2.8 

323 

3.7 

1,000 

4.6 

1,720 

2.0 

04 

2.9 

381 

3.8 

1,080 

4.8 

1,880     ' 

2.1 

81 

3.0 

447 

3.9 

1,160 

5.0 

2,040     ' 

2.2 

100 

3.1 

521 

4.0 

1 

1,240 

5.2 

1 

2,200 

2.3 

123 

3.2 

600 

4.1 

1,320 

1 

1 
1 

Tangent  at  5.0  feet  gage  heiglit.     Differemres  above  this  i>oint  80  per  tenth. 
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JStiimcUed  monthly  diwharge  of  Piscalaquis  River  near  Foxcroftt  Me.  ^  for  190S, 

[Dntlnage  area,  280  square  miles.] 


Diachar^  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

2,813 

1,601 

284 

607 

233 

214 

43 

47 

60 

324 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

March 

6,760 

2,680 

040 

3,600 

1,080 

960 

135 

180 

148 

1,560 

1,040 
680 
64 
64 
111 
49 
21 
21 
27 
27 

10.05 

5.72 

1.01 

2.17 

.83 

.76 

.15 

.17 

.21 

1.16 

11.59 

April 

6.38 

Mav 

1.16 

Jnne 

Jnlv 

2.42 
.96 

Aueust 

.88 

September 

.17 

October 

.20 

November 

.23 

December ...._....... 

1.34 

KENKEBEC  RIVER  BRAINAGE  BASIN. 

Kennebec  River  is  one  of  the  best  streams  in  the  United  States  for 
the  development  of  water  power.  Its  basin,  which  lies  wholly  within 
the  State  of  Maine,  between  those  of  the  Androscoggin  and  the  Penob- 
scot, is  150  miles  in  length  and  from  50  to  80  miles  in  width  in  the 
main  portion,  embracing  a  total  area  of  6,110  square  miles.  Of  this 
area  1,330  square  miles  are  tributary  to  Moosehead  Lake,  in  which 
the  river  has  its  source.  The  upper  tributaries,  however,  rise  in  the 
hilly,  forested  areas  lying  to  the  east  and  west  of  that  lake.  Of  these. 
Moose  River  is  the  most  important.  The  northern  part  of  the  drain- 
age basin  is  broken  by  offsets  from  the  White  Mountains.  Nearly  the 
whole  of  the  upper  portion  is  forest  covered  and  in  its  original  wild 
state. 

Below  the  outlet  of  Moosehead  Lake  the  hills  close  in  upon  the 
river,  forming  a  narrow,  rocky  chasm,  with  steep  and  precipitous 
sides.  From  Moosehead  Lake  to  The  Forks  the  river  is  a  torrent, 
the  total  fall  in  the  23  miles  being  500  feet.  Dead  River  is  tributary 
to  the  Kennebec  at  The  Forks.  Below  this  junction  the  river  flows 
with  a  lesser  slope  in  a  narrow,  winding  bed  about  20  miles  to  Bing- 
ham; thence  through  a  broader  valley  in  which  are  located  many 
farms.  There  are  between  Bingham  and  tide  water  a  number  of  large 
falls  at  which  water  power  has  been  developed. 

The  prevailing  rock  in  the  northern  part  of  the  basin  is  slate,  with 
a  belt  of  sandstone  to  the  west  and  a  district  of  granite  to  the  east  of 
Moosehead.     South  of  Bingham  mica-schists  run  into  the  clay  slate 
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in  spots  and  elsewhere  into  gneiss,  but  (except  where  broken  by 
intrusions  of  granite,  as  at  Hallo  well  and  Augusta)  slate  prevails 
as  far  as  Gardiner.  Below  the  latter  city  gneiss  predominates,  with 
stretches  of  mica-schists  on  the  east  bank.  The  surface  materials  are 
finely  pulverized.  Water- retaining  sands  and  gravels  are  more  abun- 
dant in  the  northern  part,  succeeded  b}'^  a  greater  proportion  of  loam 
and  clay  to  the  south. 

The  areas  of  the  drainage  basins  of  the  river  and  its  principal  trib- 
utaries are  given  in  the  following  table: 

Drainage  areas  of  Kennebec  River  and  principal  tributariea. 


River. 


Kennebec 
Do... 
Do... 
Do... 
Do... 


Do 
Do 
Do 
Do 

Do 


Locality. 


Drainage 
arta. 


Outlet  of  MooBehead  Lake 

The  Forks 

Immediately  below  mouth  of  Dead  River . . . 

Oaratunk  Falls,  Solon 

North  Anson,  above  mouth  of  Carrabassett 
River. 

Madison 

Norridgewock 

Fairfield 


Do 

Do 

Moose 

Roach 

Dead 

Carrabassett 

Do 

Sandy 

Do 

Sebastieook . 


Waterville,   above    mouth    of    Sebastieook 
River. 

Waterville,   below    mouth    of    Sebastieook 
River. 


Augusta 

Head  of  Merry  meeting  Bay , 

Mouth 

Roach  River 

Mouth,  The  Forks 

North  Anson,  above  Embden  Brook 

Mouth 

Farmington 

Mouth 

do 


Messalonskee do 


Cobbosseecontee 


do 


Square  miles. 
1,330 
1,670 
2,540 
2,790 
2,880 

3, 310 
4,020 
4,370 
4,380 

5,310 

5,710 
6,110 
680 
85 
870 
340 
395 
350 
670 
930 
220 
240 


The  United  States  Geological  Survey  now  maintains  gaging  stations 
at  the  following  places  in' the  Kennebec  drainage:  On  the  Kennebec 
at  The  Forks  and  at  North  Anson,  on  Carrabassett  River  at  North 
Anson,  on  Dead  River  at  The  Forks,  on  Moose  River  at  Rockwood, 
and  on  Roach  River  at  Roach  River.    - 
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KENNEBEC   RIVER  AT  THE   FORKS,  ME. 

This  station  wa8  established  by  N.  C.  Grover  September  28,  1901, 
at  the  wooden  highway  bridge  across  Kennebec  River  at  The  Forks, 
above  the  mouth  of  Dead  River.     The  drainage  area  at  the  station  is 
1,^)70  square  miles.     Of  this  area  1,330  square  miles  are  tributary  to 
Moasehead  Lake,  while  the  remaining  340  square  miles  are  drained 
into  the  Kennebec  by  small  streams  with  steep  slopes  and  no  storage. 
Practically  all  land  surfaces  above  this  point  are  in  forest.     There  are 
two  gages:  One,  a  vertical  rod,  is  attached  to  the  timber  retaining- 
wall  on  the  left  bank  about  75  feet  above  the  bridge;  the  other  is  of 
the  standard  chain  type,  and  is  attached  to  the  bridge  floor;  length  of 
chain  17.18  feet.     The  datum  of  the  two  gages  is  the  same  and  is 
referred  to  two  bench  marks:  (1)  The  top  of  a  bolt  on  the  east  abut- 
ment, north  side  of  bridge;  elevation,  12.85  feet  above  gage  datum. 
{2)  Marked  point  on  the  floor  of  the  bridge  near  the  east  end  of  the 
gage  box;  elevation,  15.42  feet  above  gage  datum.     The  initial  point 
for  soundings  is  on  the  left  bank,  marked  by  a  rod  across  the  bridge, 
just  above  the  abutment  and  below  the  bfidge  floor.     The  channel  is 
straight  above  the  station  for  about  200  feet,  and  below  for  a  distance  of 
5(M)  feet;  is  unbroken  by  piers,  and  is  about  125  feet  wide  at  ordinary 
stages  of  the  river.     The  current  is  swift;  observed  mean  velocities 
ranged  from  7.67  feet  per  second  at  gage  height  5.60  to  0.86  of  a  foot 
per  second  at  gage  height  0.90.     The  banks  are  high  and  rocky  and 
the  bed  is  rocky  and  permanent.     The  gage  is  read  twice  daily  by 
William  W.  Young. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C  Grover,  district  hydrographer. 

Discharge  meoimremenls  of  Kennebec.  River  at  The  Forks,  Me.,  in  190S. 


D&te. 


Aiigost  18  . . 

November  4 

Do 


HydroKTapher. 


F.  E.  Pressey 

do 

do 


Qage 
height. 


Feet. 
3.  95 
1.26 
1.26 


Discharge. 


Second-feet. 
4,176 
767 
759 
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M^n  daily  gage  height,  in  feet,  of  Kennebec  River  at  The  Forks,  Me.,  for  190S, 


Day. 

Feb. 

1 

Mar. 

3.90 
3.80 

3.70 
3.65 
8.60 
3.56 
3.60 
8.65 
3.90 
2.75 
2.75 
3.00 
3.06 
3.05 
3.00 
2.90 
2.76 
3.15 
3.75 
3.85 
4.06 
4.10 
4.45 
4.06 
3.70 
3.35 
3.06 
2.70 
2.75 

Apr. 

May. 

June. 

July. 

Aug. 

3.15 
8.60 
8.06 
3.05 
2.95 
3.00 
3.06 
2.90 
2.90 
2.90 
3.00 
2.96 
2.86 
2.80 
2.70 
2.75 
3.70 
2.85 
2.96 
2.96 
3.15 
3.80 
3.45 
2.90 
2.85 
2.60 
2.60 
2.50 
2.60 
2.55 
2.60 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.55 
2.46 
4.45 
6.15 
6.45 
7.05 
6.80 
6.80 
6.80 
6.90 
6.90 
5.96 
3.20 
3.65 
5.65 

'  6.40 
6.95 
7.05 
6.85 
6.75 
6r56 

!  6.45 
6.80 
6.05 
5.60 
3.10 

'    3.00 

j  3.70 
3.85 

!    3.50 

1 

3.46 
3.50 
2.75 
3.10 
2.90 
3.30 
3.10 
3.65 
4.30 
3.55 
3.55 
3.90 
3.85 
4.15 
3.45 
4.80 
4.00 
4.00 
3.50 
4.75 
3.70 
3.30 
2.80 
2.40 
3.00 
3.00 
3.45 
3.75 
3.50 
2.90 
3.00 

4.25 
4.15 
3.96 
3.45 
3.65 
3.60 
3.40 
3.60 
3.60 
3.65 
3.60 
3.70 
2.55 
2.70 
2.30 
1.95 
1.70 
1.60 
3.80 
1.80 
3.80 
3.80 
3.85 
3.90 
4.65 
4.50 
4.50 
5.00 
4.70 
4.55 

4.26 
3.90 
3.80 
3.65 
3.70 
4.40 
3.55 
3.90 
3.90 
3.90 
3.86 
3.70 
3.85 
3.85 
3.86 
3.70 
3.75 
3.95 
3.70 
3.55 
3.45 
3.40 
3.40 
3.40 
3.40 
3.40 
3.45 
3.45 
3.30 
3.26 
3.15 

2.60 
2.55 
2.65 
2.70 
2.65 
2.75 
3.00 
2.90 
2.90 
2.75 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.40 
2.45 
2.85 
2.25 
2.20 
2.60 
2.60 
2.55 
2.45 
2.40 
2.45 
2.40 
2.40 

2.40 
2.35 
2.30 
2.25 
2.20 
2.20 
2.20 
2.10 
1.66 
1.50 
1.60 
1.66 
1.60 
1.60 
1.10 
1.70 
1.70 
1.90 
1.85 
1.80 
1.70 
1.65 
1.50 
1.60 
1.55 
1.50 
1.50 
1.50 
1.50 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 

i.ao 

1.80 
1.30 
1.30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.*^ 
1.20 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

2 

(«) 
8.00 

8.00  \ 

8.00 

3.00 

3.00 

3.05 

3.30 

3.80 

3.35 

3.45 

3.35 

3.90 

3.25 

3.20 

3.20 

3.20 

3.20 

8.20 

3.20 

3.20 

3.20 

3.20 

3.20 

3.25 

'    4.20 

4.20 

1.00 

3 

1.00 

4 

1.00 

5 

1.00 

6 

1.00 

7 

1.00 

8 

1.00 

9 

1.00 

10 

1.00 

11 

1.05 

12 

1.00 

18 

1.05 

14 

!.:«) 

15 

1.2ft 

16 

I'O 

17 

18 

19 

1.60 

20 

1.45 

21 

2.40 

22 

23 

24 

25 

26 

27 

28 

29 

l.WO 
l.tiO 
l.tX) 
1.70 
l.()0 
1.50 
.     1.50 
1.40 

30 

2.00 

2.00 

1 

'1  Frozen  January  1  to  February  2. 


6  Readings  December  16  to  31  through  ice. 
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Rating  table  for  Kennebec  River  at  The  ForkSf  Me.,  from,  Janury  J  to  December  Sly  190S, 


Gag« 
hei^t. 

Dtfchaige. 

Gage 
height. 

I>l8chaige. 

Gage 
height 

Discharge. 

Gage 
height. 

Dificharge. 

ftet 

Settmd-Jtet. 

FeeL 

Seeond-Jtet. 

FbH. 

Seeondrfeet. 

Feet. 

Second-feet. 

1.0 

560 

2.2 

1,526 

3.3 

2,790 

4.4 

6,020 

1.1 

640 

2.3 

1,610 

3.4 

2,960 

4.5 

5,260 

1.2 

1 

720 

2.4 

1,700 

3.6 

3,130 

4.6 

5,510 

1.3 

800 

2.5 

1,800 

3.6 

3,310 

4.7 

5,770 

1.4 

880 

2.6 

1,900 

3.7 

3,600 

4.8 

6,040 

1.5 

960 

2.7 

2,000 

3.8 

3,700 

4.9 

6,320 

1.6 

1,040 

2.8 

2,105 

3.9 

3,910 

5.0 

6,620 

1.7 

1,120 

2.9 

2,220 

4.0 

4,120 

6.1 

6,940 

1.8 

1,200 

3.0 

2,350 

4.1 

4,330 

5.2 

7,270 

1.9 

1,286 

3.1 

2,490 

4.2 

4,660 

5.3 

7,600 

2.0 

1,365 

3.2 

^,635 

4.3 

4,790 

5.4 

8,000 

2.1 

1,445 

Tangent  at  5.4  feet  gage  height     Differenoee  above  this  point  400  per  tenth. 

Estimated  monthly  discharge  of  Kennebec  River  at  The  fbrkSf  Me.  j  for  1903. 

[Drainage  area,  1,870  nquare  miles.] 


Month. 


February  3-28  «. 

March 

April 

May 

June 

Joly 

Angnst 

September 

October 

November 

December  1-16  * 


Discharge  in  second-feet. 


ICaximom. 


Minimum. 


4,560 

6,140 

14,600 

6,040 

6,620 

5,020 

3,500 

2,360 

1,700 

800 

800 


2,360 

2,000 

1,760 

1,700 

1,040 

2,660 

1,800 

1,626 

640 

560 

560 


Mean. 


2,778 
3,146 
9,322 
3,242 
3,513 
3,473 
2,301 
1,864 
1,157 
704 
596 


Run-off. 


Second-feet 

per  square 

mne. 


1.66 

1.88 

6.68 

1.94 

2.10 

2.08 

1.38 

1.12 

.69 

.42 

.36 


Depth  in 
inches. 


1.60 

2.17 

6.22 

2.24 

2.34 

2.40 

1.59 

1.26 

.80 

.47 

.20 


a  Frozen  January  1  to  Fehruary  2. 


b  Frozen  December  16  to  81. 


KENNEBEC  BIVEB  AT  NORTH  ANSON,  ME. 

This  station  was  established  on  October  18,  1901,  by  N.  C.  Grover. 
It  is  located  li  miles  east  of  North  Anson,  above  the  mouth  of  Carra- 
bassett  River.    The  drainage  area  at  this  point  is  2,880  square  miles. 
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STREAM   MEASUBEKENT8   IK  1903,  PABT   I. 


Cmo.  97. 


Measurements  are  made  from  the  wooden  highway  bridge  across  the 
Kennebec,  known  locally  as  Patterson  bridge.  There  are  three  gag^8: 
One  is  a  vertical  rod  fastened  to  the  bridge  pier;  another,  for  high- 
water  observations,  is  a  vertical  rod  attached  to  the  right  abutment; 
the  third  is  a  low- water  gage  of  the  standard  chain  type,  and  is  attached 
to  the  wooden  truss  on  the  upstream  side  of  the  bridge;  length  of  chain, 
30.40  feet.  The  datum  of  the  three  gages  is  the  same  and  is  referred 
to  four  bench  marks:  (1)  Top  of  pier  back  of  the  gage;  elevation^ 
22.50  feet.  (2)  Top  of  the  southeast  corner  of  the  twelfth  stone  from 
the  top  of  west  abutment;  elevation,  9.56  feet.  (3)  Copper  bolt  in 
bowlder  on  right  bank  about  100  feet  above  the  bridge;  elevation, 
10.66  feet.  (4)  Marked  point  on  the  bottom  chord  of  the  bridge  near 
the  chain  gage;  elevation,  25.15  feet.  The  initial  point  for  soundings 
is  on  the  left  bank  at  the  outside  of  the  end  post  of  the  center  truss  of 
the  bridge.  The  channel  is  straight  above  the  station  for  500  feet  and 
below  for  1,(X)0  feet  and  has  a  width  of  about  350  feet,  broken  by  one 
pier.  The  current  is  moderately  rapid,  except  near  the  left  bank; 
observed  mean  velocities  at  the  station  have  ranged  from  3.65  feet  per 
second  at  gage  height  6.80  feet  to  1.40  feet  per  second  at  gage  height 
2.85.  Low- water  measurements  are  made  from  a  boat  about  1,000 
feet  below  the  station  at  a  section  where  there  is  a  better  distribution 
of  current.  The  right  bank  is  high  and  rocky,  while  the  left  bank  is 
comparatively  low  and  subject  to  overflow  at  the  time  of  highest  water. 
The  bed  of  the  stream  is  rocky,  with  sand  over  apportion  of  the  section, 
and  is  permanent.  The  gage  is  read  twice  daily  by  Mrs.  C.  S.  Benja- 
min, the  toll  collector  at  the  bridge. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

DMvarge  mtasuremeiUs  of  Kennebec  River  at  North  AnsoHf  Me,^  in  I90S. 


Date. 


March  28...^ 

May  27 

June  15 

June  16 

Do 

July  17 

August  15  . . . 
September  24 
November  6  . 


Hydrographer. 


F.  E.  Pressey 

do 

do 

do 

do 

do 

do 

N.  C.  Grover. 
F.  E.  Pressey 


Gage 
height. 


Feet. 
6.60 
3.25 
6.80 
4.90 
4.38 
3.25 
3.78 
2.85 
2.00 


Diflchaiige. 

11,438 
3,134 

11,124 
6,741 
5, 575 
2,965 
3,988 
2,498 
1,205 
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Mean  daily  gage  height^  injeet,  of  Kennebec  River  at  North  Anson^  Me.^  for  190S. 


i>«y. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.56 
1.90 
1.86 
1.70 
2.00 
2.00 
•  2.10 
2.25 
2.45 
2.30 
2.25 
2.05 
2.25 
2.10 
2.05 
2.15 
2.00 
1.05 
2.05 
2.06 
2.00 
1.95 
2.05 
1.95 
1.90 
2,70 
2.85 
2.95 
2.95 
2.95 

Dec. 

1 

4.86 
4.90 
5.25 
6.20 
8.20 
8.05 
7.80 
7.55 
7.70 
8.85 
8.05 
7.95 
6.25 
6.40 
6.60 
7.75 
7.65 
7.30 
6.95 
7.10 
6.70 
6.70 
7.00 
6.70 
6.15 
5.60 
4.40 
4.80 
5.10 
4.95 

5.80 
6.55 
4.80 
4.90 
5.20 
6.36 
6.70 
6.20 
6.80 
6.00 
6.65 
6.00 
5.45 
5.10 
5.26 
4.55 
5.66 
4.96 
4.70 
4.40 
6.00 
4.65 
5.20 
4.36 
4.60 
4.45 
6.25 
4.05 
4.06 
3.70 

4.00 

1 

3.90 
3.60 
3.10 
3.60 
3.60 
3.45 
3.25 
2.95 
8.10 
3.95 
4.25 
4.25 
8.65 
8.65 
6.50 
4.66 
4.00 
3.65 
4.50 
4.90 
4.65 
4r45 
4.30 
3.95 
4.35 
4.50 
4.25 
4.26 
4.35 
4.15 

4.66 
3.40 
4.20 
4.00 
8.85 
3.80 
3.76 
3.40 
3.25 
3.60 
8.65 
3.65 
3.55 
3.45 
8.20 
3.56 
3.50 
3.25 
3.96 
3.35 
3.25 
8.60 
8.95 
4.40 
4.30 
4.30 
4.20 
3.10 
8.40 
3.80 
4.40 

4.25 
8.90 
8.86 
8.66 
3.75 
8.86 
8.66 
8.60 
8.60 
8.60 
8.46 
3.75 
3.70 
3.50 
3.50 
8.00 
8.40 
3.00 
8.20 
8.05 
3.76 
4.15 
4.25 
3.70 
3.25 
8.85 
8.»5 
3.30 
8.80 
8.16 
3.20 

8.20 
3.10 
8.05 
8.05 
8.06 
3.00 
8.35 
3.30 
.     8.10 
8.10 
8.15 
3.20 
8.10 
2.95 
3.05 
8.15 
8.10 
3.05 
3.00 
2.90 
8.05 
8.15 
3.10 
3.00 
3.25 
3.25 
3.20 
3.20 
2,96 
2.96 

2.90 
8.06 
8.06 
2.96 
8.06 
2.96 
8.05 
8.10 
8.10 
2.96 
2.36 
2.40 
2.55 
2.45 
2.25 
1.95 
2.30 
2.35 
2.50 
2.95 
2.96 
2.90 
2.40 
2.15 
1.70 
2.15 
2.40 
2.30 
2.20 
1.95 
1.90 

2.90 

2 

(*) 

3 

4 

5 

6 

% 

2.30 

9 

10 

11 

12 

13 

14 

\h 

16 

(«) 

IS.  00 

12.60 

13.25 

14.60 

14.95 

13.00 

12.50 

12.00 

11.00 

10.00 

9.05 

7.25 

5.75 

5.10 

4.65 

2.90 

17 

m 

19 

ao 

2.90 

21 

22 

23 

2A 

25 

8.60 

27 

29 

29 

30 

31 

o  Frozen  January  1  to  March  16. 


h  Readings  December  2  to  81  through  ice. 


Rniing  table  for  Kennebec  River  at  North  Anson,  Me.,  from  October  IS,  1901,  to  December 

SI,  1903, 


Gage 
height. 

Discharge. 

Oage 
height. 

Diflchaige. 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

FUL 

Second'/eet. 

Feet, 

Seeond-ZeeL 

Fed. 

Second-feet. 

Feet. 

Secondr/eet. 

1.4 

680     , 

1      2.4 

1,700 

3.4 

3,330 

4.8 

6,540 

1.5 

760 

.      2.5 

1,840     1 

3.5 

3,520 

5.0 

7,040 

1.6 

840 

2.6 

1,990 

3.6 

3,720 

5.2 

7,540 

1.7 

930 

2.7 

2,140 

3.7 

3,926 

5.4 

8,040 

1.8 

1,020 

2.8 

2,290 

3.8 

4,140 

5.6 

8,540 

1.9 

1,110 

2.9 

2,450 

3.9 

4,360 

5.8 

9,060 

2,0 

1,205 

3.0 

2,615 

4.0 

4,590 

6.0 

9,580 

2.1 

1,310 

3.1 

2,785 

4.2 

5,060 

6.2 

10,100 

2.2 

1,430 

3.2 

2,960 

4.4 

5,540 

6.4 

10,640 

2.3 

1,560 

1 

3.3 

1 

3,140 

1 

4.6 

t 

6,040 

6.6 

1 

11,180 

Tangent  at  6.2  feet  gage  height     Differences  above  this  point,  270  per  tenth. 
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9TBEAH   MEASUREMENTS   IN   1903,  PART   I. 


[NO.  97. 


Estimated  monthly  discharge  of  Kennebec  River  at  North  Anson^  Me.^  for  190;i  and  190S. 

[Drainage  area,  2,880  square  miles.] 


Month. 


1902. 


March  23-31^. 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-6. 


Discharge  in  second-feet. 


Maximum. 


1903. 


March  17-31  & 

April 

May 

June 

July 

August 

September . . . 

October 

November . . . 


27, 515 
23,870 
20,090 
9,840 
7,790 
5,180 
9,450 
7,290 


15,905 
10,505 
16, 445 
5, 915 
5,180 
3,235 
2,785 
2,530 


Minimum. 


Mean. 


9,710 
7,415 
7,540 
5,180 
1, 915 
2,615 
2,065 
2,530 


5,300 
3,925 
2,530 

2,785 

2,615 

2,450 

930 

800 


16, 392 

13,561 

12,892 

12,031 

7,403 

4,186 

3,494 

3,648 

3,622 

3,312 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
In  ihes. 


5.69 

4.71 

4.48 

4.18 

2.57  ' 

1.45 

1.21 

1.27 

1.26 

1.15 


21,920 
11,273 
7,267 
5,627 
4,040 
3,646 
2,791 
1,966 
1,449 


7.61 

3.92 

2.52 

1.95 

1.40 

1.27 

.97 

.68 

.50 


1.90 
5.26 
5.17 
4.66 
2.96 
1.67 
1.35 
1.46 
1.41 
.21 


4.25 
4.37 
2.91 
2.18 
1.61 
1.46 
1.08 
.78 
.56 


a  Frozen  December  6, 1902,  to  March  16,  1902. 


b  Frozen  December  2  to  31, 1903. 


KENNEBEC   RIVER  AT   WATERVILLE,   ME. 

The  onl}"  long-continued  observations  of  the  flow  of  the  river  are 
those  which  have  been  made  at  Waterville  by  the  Hollingsworth  & 
Whitney  Company,  which  kindl}'  furnishes  the  results  for  publication. 
The  works  of  that  company  are  above  the  mouth  of  Sebasticook  River. 
The  tributary  drainage  area  of  the  Kennebec  at  that  point  is  about 
4,380  square  miles.  Observations  are  made  at  12  o'clock  noon  of  each 
day,  that  hour  having  been  chosen,  after  investigation,  as  a  time  when 
the  flow  is  least  affected  b}"^  storage  at  dams  upstream,  and  as  giving 
most  nearly  the  average  for  the  day. 

When  the  flow  of  the  river  is  less  than  3,500  second-feet  the  whole 
amount  is  diverted  through  the  water  wheels  of  the  mill,  of  which 
there  are  48.  Water  in  exct  ss  of  the  above  amount  is  wasted  over  the 
dam.  All  of  the  wheels  have  been  tested  at  Ilolyoke  under  practically 
the  same  head  as  used  at  Waterville.  Discharge  curves  for  the  wheels, 
and  for  overflow  of  the  dam,  both  with  and  without .flashboards,  were 
constructed  several  years  ago  by  Mr.  Sunmer  Hollingsworth.     Esti- 
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mates  of  daily  flow  are  made  by  means  of  these  diaf^rams.  The  leak- 
age through  the  crib  dam  has  never  been  measured,  but  100  second- 
feet  are  added  arbitrarily  to  cover  this  item. 

Jfe»in  daily  dischargey  in  second-feet,  of  Kennebec  River  at  WaterviUe,  Jfc,  for  J90S. 


Day. 


Jan.     Feb. 


1 6,577 

•2 4,811 

3 4,046 

2,551 
4,»f7 

6 4,361 

t 4,012 


8 3,988 


9. 

10. 
11. 
12. 

13. 
14. 


3,992 
3,907 
2,061 
3.684 
4,020 
3,443 

L> '.  3,627 

Irt 8,764 

17 '  4,032 

IS I  3.336 

19 1  4,070 

20 1  8.789 

21 8,717 

22 3,998 

23 4,413 

24 4,766 

•2.> '  4,245 

26 4,210 

27 ■  4,121 

28 

29 


4,199 
4,014 

30 '  4,028 

31 '  4,a68 


4,129 
4,486 
4,068 
4,231 
4,003 

4,oeo 

3,971 
3,925 
4,004 
3,741 
3,985 
4,088 
4,408 
4.356 
3,841 
2,003 
4,042 
4,025 
4,028 
4,018 
8,952 
2,370 
3,754 

,DW> 

3,957 
3,936 
3,639 
3,980 


6,706 

8.468 

8,320 

7,646 

7,107 

6,480 

6,069 

6,640 

8,116 

13,273 

18,765 

31»283 

27,438 

24,487 

24,518 

21,660 

18,188 

17,496 

i  17,645 

36,732 

33,641 

31,798 

31,650 

84,315 

34,853 

80,089 

25,826 

21,480 

19,344 

11,029 

12,314 


15,606 
16,465 
13,543 
16,153 
23,548 
21,937 
21,610 
21,752 
23,374 
22,595 
23.662 
21,245 
18,734 
15,086 
16,390 
17,298 
19,328 
17,921 
16,768 
16,175 
15,219 
15,577 
15,689 
15.  Ill 
13,498 
11,788 
5.919 
5.531 
8,221 
8,274 


May. 

9,173 
12,726 
7,260 
8.308 
6,610 
6.9i6 
7,895 
7,546 
9,507 
8,024 
8,685 
8,546 
8,738 
7,355 
8,306 
8,313 
5,705 
8,129 
7,940 
7,962 
7,253 
7,870 
6,862 
4,765 
5,614 
7,866 
5,952 
5,928 
5,162 
3,363 
2,096 


'  4,693 
4,282 
4,761 
4,758 
4,851 
4,312 
2,897 
4,345 
4,854 
4,547 
4,918 
4,337 
6,466 
30,060 
17,999 
10,219 
5,286 
5,873 
5,172 
5,079 
5,438 
7.980 
7,194 
6,698 
6,900 
5,490 
6,416 
5,654 
5,864 
5.656 


July.     Aug. 


6,686 
5,813 
5,215 
4,640 
2,773 
5,338 
5,088 
5,184 
4,678 
4,923 
4,831 
2,547 
5,358 
5,123 
4,809 
4,768 
5.587 
4,849 
2,445 
4,978 
4,721 
4,939 
5,885 
9,018 
7,483 
6,406 
6,654 
5,001 
5,056 
4,895 
8,052 


6,608 
8,777 
5.066 
4.888 
4,530 
4.387 
4.066 
3, 999 
1,120 
4,858 
4,044 
3,755 
4,268 
4,887 
4,529 

712 
4.885 
3,947 
3,444 
3,446 
8,874 
5,624 
3,701 
4,010 
4,884 
3,915 
3,606 
3,857 
3,340 

672 
3,482 


Sept. 


3,849 
3,299 
3.002 
3,124 
1,996 

527 
2,920 
8.174 
3,476 
3,106 
3,086 
2.814 

712 
3.420 
2,901 
2,915 
3,245 
3.697 
3,176 

858 
1.631 
3.190 
2,612 
1,700 
2.545 
1,976 

116 
2,881 
2,285 
1,964 


Oct. 

2,678 
2,271 
2,278 
1,002 
1. 996 
2,110 
2,524 
2,300 
2,590 
2,158 

100 
2,029 
2,021 
2,018 

148 
1.464 
1,141 

100 
1,622 
3,126 
8,984 
2,665 
2,542 
2,604 

118 
2,747 
1,913 
2,022 
1,624 
2,667 
1,584 


Nov. 

166 
1,272 
2, 141 
1.480 
1,778 
1,627 
1.460 

119 
1,467 
2,293 
1,067 
1,965 
1,547 
1,662 

960 
1,488 
1,967 
2,288 
2,846 
2,774 
1,419 

118 
1,979 
1,972 
1,482 


Dec. 


1,880 
680 
116 

1,127 


1,269 

19270 

1,258 

1,849 

1,208 

100 

1,260 

885 

1,861 

1,287 

1,286 

1.286 

100 

915 

1,226 

925 

200 

898 

207 

100 

1,289 

2,678 

8,826 

3,906 

2,727 

2,480 

2,610 

1,292 

1,755 

1,835 

1,806 


MOOSE   RrVER  NEAR   ROCKWOOD,  ME. 

This  station  was  established  September  7,  1902,  by  N.  C.  Grover. 
It  is  located  4  miles  west  of  Kineo,  Me.,  and  2  miles  from  the  mouth 
of  the  river.  The  drainage  basin  is  680  square  miles  at  this  point. 
Water  is  stored  by  dams  at  the  outlets  of  several  of  the  lakes  and 
ponds  in  the  basin  above,  but  all  of  such  stored  water  is  used  for  log 
driving.  The  stage  of  the  river  changes  very  slowly  after  the  end  of 
the  log-driving  season.  Practically  all  of  the  land  areas  in  this  basin 
are  in  forest.  Measurements  are  made  from  a  car  suspended  from  a 
steel  cable,  or  by  wading  at  low  water.  The  initial  point  for  soundings 
is  on  the  right  bank,  1  foot  from  a  birch  tree,  to  which  the  tag  line 
and  cable  are  attached.  There  are  two  gages:  One  is  a  painted  post 
driven  into  the  clay  bed  of  the  river  and  braced  from  several  trees; 
the  other  is  a  standard  chain  gage  attached  to  trees  on  the  bank.  The 
datum  of  the  two  gages  is  the  same,  and  is  referred  to  bench  marks  as 
IBH  97 — 04 i 
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follows:  (1)  Copper  bolt  in  bowlder  8  feet  from  corner  of  house  of 
Peter  Calla^han;  elevation,  14.68  feet.  (2)  Highest  point  of  large 
bowlder  on  right  bank  150  feet  below  the  cable;  elevation,  5.75  feet. 
The  channel  is  about  220  feet  wide  at  ordinary  stages  and  is  straight, 
both  above  and  below  the  station.  The  banks  are  high  and  rocky: 
the  bed  of  the  stream  is  rocky  and  permanent.  The  gage  is  read  twice 
daily  by  Peter  Callaghan. 

Jlhe  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

DiichaTge  meaguremerds  of  Moose  River  near  Bockwood,  Me.,,  in  190S. 


Dftte. 


June  7. 
Sept.  16 
Nov.  21 


Hydrographer. 


F.  E.  PresBey 
N.  C.  Grover. 
F.  E.  PresBey 


Gace 
height 


FeeL 
2.73 
1.85 
1.69 


DiwbaTge. 


8eoond-/efi. 
498 
198 
176 


Meandoaly 

gage  height,  in 

\feet,  of  Moose  River  near  Rochvood,  Me.,  for  1903. 

Day. 

Jan. 

Mar. 

Apr. 

May. 

Jnly. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 
(«) 

6.95 
6.75 
6.55 
6.50 
6.55 
6.60 
6.56 
6.35 
6.90 
6.20 
6.25 
6.25 
6.25 
6.20 
6.20 
6.25 
6.20 
5.96 
5.85 
-    5.80 
6.70 
5.55 
5.50 
5.60 
5.60 
5.50 
5.50 
5.55 
5.50 
5.60 

5.65 
6.80 
6.55 

2.95 
3.00 
8.00 
8.00 
2.90 
2.90 
2.85 
2.80 
2.70 
2.70 
2.60 
2.70 
2.60 
2.60 
2.56 
2.50 
2.50 
2.50 
2.55 
2.75 
2.85 
2.85 
2.76 
2.70 
2.60 
2.50 
2.46 
2.36 
2.30 
2.20 
2.20 

2.20 
2.16 
2.10 
2.10 
2.10 
2.10 
2.05 
2.00 
2.00 
1.96 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.75 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.55 

1.50 
1.50 
1.50 
1.60 
1.50 
1.60 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.60 
1,60 
1.60 
1.66 
1.60 
l.SO 

1.50 
1.60 
1.50 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.66 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 

1.60 

2 

1.60 

3 

1.60 

4 

1.60 

6 

1.60 

6 

1.60 

7 

2,70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.70 
2.70 
2.70 
2.70 
2.70 
2.65 
2.65 
2.70 
2.65 
2.60 
2.55 
2.50 
2.50 
2.55 
2.70 

1.60 

8 

1.00 

9 

1-60 

10 

1.66 

11 

1  70 

12 

1.70 

13 

1.70 

14 

1.70 

16 

1.65 

16 

i.ao 

17 

(«) 

18 

19 

20 

21 

5.70 
6.75 
6.10 
6.50 
6.90 
7.25 
7.46 
7.50 
7.40 
7.25 
7.15 

22 

28 

24 

25 

26 

27 

28 

29 

90 

31 

1 

o  ProEeti  January  11  to  March  20  and  December  17  to  31. 


&  Low- water  gage  gone. 
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ROACH  RIVER   AT   ROACH    RIVER,  ME. 

This  stream,  which  has  a  total  drainage  area  of  120  square  miles, 
enters  Moosehead  Lake  from  the  east.  Its  basin  is  completely  for- 
e^^ted.  Dams  at  the  outlets  of  several  ponds  control  the  flow  of  the 
river.  The  gage  is  located  about  100  feet  downstream  from  the 
lowest  of  these  dams,  at  which  point  the  river  is  so  completely  under 
control  that  the  stage  does  not  vary  perceptibly  for  weeks  at  a  time. 
Impounded  water  is  used  for  log  driving. 

This  station  was  established  November  10,  1901,  by  N.  C.  Grover. 
The  drainage  area  at  this  point  is  85  square  miles.  The  gage  is  a  ver- 
tical rod  spiked  to  the  timber  retaining  wall  on  the  right  bank  of  the 
stream.  It  is  referred  to  a  bench  mark,  which  is  a  cross  cut  in  the  high- 
est timber  of  the  crib  to  which  the  gage  is  spiked;  elevation,  9  feet. 
Meter  measurements  of  flow  are  made  by  wading,  or  from  a  boat  at  a 
section  about  2,000  feet  downstream  from  the  gage.  The  bed  of  the 
stream  at  this  point  is  rocky  and  permanent.  The  channel  is  straight 
and  about  60  feet  wide.     The  gage  is  read  twice  daily  by  C.  H.  Sawyer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Mecui  daUy  gage  height ^  in  jeetj  of  Roach  Hiver  at  Roach  River ^  Me. ,  for  190S. 


Day. 

Jan. ' 

Feb. 

Mar. 
2.20 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.20 

2.20 

5.20 

2;  10 

2.00 

2.20 

2.20 

2.20 

2.10 

•2.10 

2.10 

2 

2.20 

2.20 

2.20 

5.20 

2.10 

2.00 

2.20 

2.-20 

2. -20 

2.10 

2.10 

2.10 

3 

2.20 

2.20 

2.20 

2.20 

2.10 

2.00 

2.20 

2.20 

-2.20 

2.10 

2.10 

2.10 

A 

2.20 

2.20 

2.20 

2.20 

2.10 

2.00 

2.20 

2.20 

2.20 

'2.10 

•2.10 

2.10 

5.. 

2.20 
2.20 

2.20 
2.20 

2.20 
2.20 

2.20 
2.20 

2.10 
2.10 

2.00 
5.00 

2.20 
2.20 

2.20 
2.20 

2.20 
2.20 

2.10 
2.10 

'2.10 
'2.10 

"2.10 

f 

2.10 

t 

2.20 
2.20 
2.20 

2.20 

(«) 

2.20 
2.60 
3.00 

2.20 
3.80 
3.80 

2.10 
5.40 
5.40 

5.00 
5.00 
5.00 

2.20 
2.20 
2.20 

2.20 
2.20 
2.20 

2. -20 
2.20 
2.20 

•2.10 
2.10 
2.10 

2.10 
2.10 
2,10 

2.10 

8 

2.10 

f 

2.10 

10 

2.20 

3.00 

3.80 

5.40 

5.00 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

11 

2.20 

3.00 

3.80 

5.40 

5.00 

2.20 

2.20 

■2.40 

'2.10 

2.10 

2.10 

12 

2.20 

3.00 

3.80 

2.10 

2.00 

2.20 

2.20 

2.40 

2.10 

2.10 

2.10 

13 

2.20 

3.-20 

4.00 

2.10 

2.00 

2.20 

2.20 

2.40 

2.10 

2.10 

2.10 

14 

2.20 

3.90 

5.80 

2.10 

2,00 

2.20 

2.20 

2.40 

2.10 

2.10 

2.10 

15 

2.20 
2.-20 

3.90 
3.90 

5.60 
5.40 

2.10 
2.10 

2.00 
2.00 

2.20 
2.20 

2.20 
2.20 

2.40 
2.40 

2.10 
2.10 

2.10 
2.10 

2  10 

16 

2.10 

17 

2.20 

3.90 

2.20 

5.40 

2.00 

2.20 

2.20 

2.80 

2.10 

2.10 

2.10 

18 

2.20 

3.90 

3.80 

5.15 

2.00 

2.20 

2.-20 

'2.30 

2.10 

2.10 

'2.10 

19 

2.20 
2.20 

3.90 
3.90 

3.80 
3.80 

5.00 
5.00 

2.00 
2.00 

2.20 
2.20 

2.20 
2.20 

2.30 
2.30 

2.10 
2.10 

2,10 
2.10 

2.10 

20 

2.10 

21 

2.20 

3.90 

2.-20 

5.00 

2.00 

2.20 

2.20 

2.80 

2.10 

2.10 

2.10 

n 

2.20 

3.90 

3.80 

2.00 

2.00 

2.20 

2.20 

2.30 

•2.10 

2.10 

2.10 

28 

2.20 
2.20 
2.20 
2.20 
2.20 

2.20 
2.20 
2.20 
4.60 
4.20 

2.15 
2.10 
2.10 
2.10 
2.10 

2.00 
2.00 
•2.00 
2.00 
2.00 

2.00 
2.00 
5.00 
5.00 
2.20 

2.20 
2.20 
2. 20 
2.20 
2.20 

2. '20 
2.20 
•2.20 
2.20 
2.20 

•2.30 
2.10 
•2.10 
•2.10 
■2.10 

'2.10 
2.10 
2.10 
•2.10 
•2.10 

2.10 
2.10 
2.10 
'2.10 
2.10 

2.10 

24 

2.10 

25 

2.10 

26 

2.10 

27 

2.10 

28 

2.20 

2.20 

4.20 

2.10 

2.00 

2.20 

2.20 

2.20 

•2.10 

'2.10 

2.10 

2.10 

29 

2.20 
2.20 
2.20 

4.20 
5.20 
5.20 

2.10 
2.10 

2.00 
2.00 
2.00 

2.20 
2.20 

1 

2.20 
2.20 
2.20 

2.20 
2.-20 
2.20 

•2.10 
•2.10 

'2.10 
'2.10 
2.10 

2.10 
•2.10 

2.10 

30 

2.10 

31 

2.10 

a  Frozen  February  8  to  February  27. 
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EaJting  table  for  Roach  River  at  Roach  Rivera  Me.,  from  November  10,  1901,  to  December 

31,  190S, 


Gage 
height. 

Discharge. 

Gage 
height. 

Dijuhaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feel. 

Second-feet. 

F^eL 

Second-Jeel. 

Feet. 

Second-feel. 

Feel. 

Seamd-feet. 

2.0 

20 

3.1 

370 

4.2 

832 

5.3 

1,294 

2.1 

31 

3.2 

412 

4.3 

874 

5.4 

1,336 

2.2 

48 

3.3 

454 

4.4 

916 

5.5 

1,378 

2.3 

67 

3.4 

496 

4.5 

958 

5.6 

1,420 

2.4 

90 

3.5 

538 

4.6 

1,000. 

5.7 

1,462 

2.5 

118 

3.6 

580 

4.7 

1,042 

5.8 

1,504 

2.6 

156 

3.7 

622 

4.8 

1,084 

5.9 

1,546 

2.7 

200 

3.8 

664 

4.9 

1,126 

6.0 

1,588 

2.8 

244 

3.9 

706 

5.0 

1,168 

2.9 

286 

4.0 

748 

5.1 

1,210 

3.0 

328 

4.1 

790 

5.2 

1,252 

EsltTnated  monthly  discharge  of  Roach  River  at  Roach  River,  Me.,  for  190S. 

[Drainage  area,  86  square  miles.] 


Month. 


Jannary  

February  7-27  « 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 


48 

48 

1,252 

1,504 

1,336 

1,168 

48 

48 

90 

31 

31 

31 


Minimum. 


48 
48 
48 
31 
20 
20 
48 
48 
31 
31 
31 
31 


Mean. 


48 

48 

614 

469 

706 

330 

48 

48 

57 

31 

31 

31 


Run-off. 


Second-feet 

per  square 

mile. 


0.56 

.56 

7.22 

5.52 

8.31 

3.88 

.56 

.56 

.67 

.36 

.36 

.36 


Depth  in 
inches. 


0.65 

.17 

8.32 

6.16 

9.58 

4.33 

.65 

.65 

.  75 

.42 

.40 

.42 


«  February  7  to  27,  ice. 
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DEAD   RIVER  AT  THE  FORKS,  IfE. 

This  tributary  of  the  Kennebec  has  its  headwaters  in  the  mountains 
between  Maine  and  Canada,  and  flows  in  a  general  easterly  direction, 
entering  the  Kennebec  at  The  Forks.  Its  basin  contains  870  square 
miles  and  is  40  miles  in  extreme  length  by  30  miles  in  width,  and  is 
almost  entirely  covered  with  forests.  Through  a  large  portion  of  its 
length  the  river  flows  through  swamps;  in  its  lower  course  it  has  con- 
siderable fall.  The  only  dams  on  the  stream  are  owned  by  the  log- 
driving  companies,  and  the  gates  are  kept  open  after  the  drives  are 
out  of  the  river. 

This  gaging  station  was  established  by  N.  C.  Grover  on  September 
29, 1901.  It  is  located  li  miles  west  of  The  Forks.  The  measure- 
ments are  made  from  a  car  suspended  from  a  steel  cable.  The  gage  is 
a  vertical  rod  attached  to  a  large  bowlder  on  the  left  bank  about  700 
feet  below  the  cable.  It  is  referred  to  a  bench  mark,  a  copper  bolt  set 
in  a  bowlder  9.5  feet  from  the  gage;  elevation,  7.97  feet  above  zero  of 
the  gage.  The  channel  is  straight  for  500  feet  above  and  below  the 
cable,  and  is  about  225  feet  wide  at  ordinary  stages.  The  banks  are 
rocky  and  are  subject  to  overflow  in  extreme  freshets.  The  bed  is 
rocky  and  permanent.  The  current  is  rapid;  the  lowest  observed 
mean  velocity  is  0.65  of  a  foot  per  second  at  gage  height  0.69.  The 
gage  is  read  twice  daily  by  Jeremiah  Durgin,  jr.,  a  farmer  at  The 
Forks. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Ditcharffe  measurements  of  Dead  River  at  The  Forks,  Me,,  in  1903. 


n&te. 


June  5 

June  6 

July  15 

Ai^UBtlS  .. 

Noyember  4 

Do 


Hydrogntpher. 


F.  E.  Prefisey, 

do 

do 

do , 

do 

do , 


Qaffe 
helffht. 


Feet. 
0.90 

.90 

1.10 

.89 

.69 

.69 


DiKhaige. 


Secondrfeet. 
399 

401 

739 

452 

211 

214 
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Mean  daily  gage  height,  in  feet ,  of  Ikad  Rmr  at  The  Ftrrks,  Me,  y  for  1903. 


Day. 


6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


(«) 
1.00 
1.00 
1.00 
.90 
.90 
.90 
.90 
1.85 
2.80 
4.80 
3.80 
2.90 
2.20 
1.95 
1.80 
2.00 
2.15 
2.05 
1.70 
1.50 
1.40 
1.30 
1.10 
1.00 
1.10 
1.10 
1.10 


July.   ,    Aug. 


Sept.       Oct. 


2.15 

1.00 

2.05 

1.00 

1.70 

1.00 

1.50 

1.00 

1.40 

.90 

1.30 

1.10 

1.10 

1.35 

1.00 

1.50 

1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
1.00 
.95 
.90 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
.90 
1.10 
1.35 
1.50 
1.25 
1.15 
1.10 
1.20 


I 


1.36 

1.40 

1.40 

1.30 

1.16 

1.05 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.00 

.90 

.90 

.90 

1.00 

1.10 

1.30 

1.35 

1.20 

1.10 

1.05 

1.00 

l.OO 

-.90 

.90 


0.90 
.80 
.80  , 
.70 
.70  i 
.80, 
.70 
.70 
.70 
.70  1 
.70 
.60 
.60 
.60  I 
.60 
.60  ' 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 
.50 
.60 


0:60 
.60 
.60 
.60 
.60 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.70 
.70 
.70 
.70 


0.70 
.70 
.70 
.70 
.80 
.80 
.80 
.80 
.70 
.70 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.80 
.70 
.70 
.80 
.80 
.80 
.90 
:90 
.90 
.90 
.90 
.90 

1.00 


Dec 


1.00 
1.10 
1.10 
1.20 
1.10 
1,00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.25 
1.35 
1.40 
1.50 
1.60 
1.60 
1.70 
1.&5 
2.00 
2.10 
2.10 


«Gage  carried  away  by  ice;  replaced  June  4. 
CARRABA8SKTT   KIVKR   AT   NORTH   ANSON,  ME. 

This  river  enters  the  Kennebec  from  the  west  at  North  Anson.  Its 
basin  has  steep  slopes,  partly  in  farm  lands,  with  no  large  natural 
reservoirs.  Dams  have  been  constructed  and  power  used  at  New 
Portland,  East  New  Portland,  and  North  Anson. 

This  gaging  station  was  esta>)lished  on  October  19,  1901,  by  N.  C. 
Grover.  It  is  located  above  EmMen  Brook  and  below  Anson  Brook. 
The  drainage  area  is  340  square  miles  at  this  point.  Gagings  are 
made  by  wading  at  low  stages,  or  from  a  boat  at  high  stages  of  the 
river.  There  are  two  gages;  one  is  a  vertical  rod  attached  to  a  tree, 
the  other  is  a  standard  chain  gage  attached  to  trees  on  the  bank; 
length  of  chain,  36.73  feet.  The  datum  of  the  two  gages  is  the  same, 
and  is  referred  to  two  bench  marks:  (1)  Point  on  root  of  a  blazed 
spruce  tree  40  feet  from  the  vertical  gage;  elevation,  10.78  feet.  (2) 
Copper  bolt  set  in  a  large  bowlder  at  the  outlet  of  Anson  Brook;  ele- 
vation, 11.40  feet.  The  channel  is  straight  500  feet  above  the  station 
and  300  feet  below,  and  is  about  150  feet  wide,  divided  into  two  parts 
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at  low  sta^s  of  the  river  by  a  gravelly  bar.  The  bed  is  of  coarse 
gravel  and  permanent.  Observed  mean  velocities  range  from  3.35 
feet  per  second  at  gage  height  2.68  feet  to  0.93  of  a  foot  per  secoqd  at 
gage  hei^t  0.60  foot.  The  gage  is  read  once  daily  by  N.  Q.  Hilton, 
a  farmer,  in  North  Anson. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  metuuremerUs  of  CarrahoBMett  River  at  North  Anson,  Me,,  in  1903, 


Date. 


May  26 

July  17 

Angust  15 

September  23 
November  6  . 


Hydrogmpher. 


OAffe 
weight 


he: 


N.  C.  Grover , 
F.  E.  Pregsey. 

do , 

N.  C.  Grover . 
F.  E.  Preaeey, 


Feet. 

0.45 
.90 
.71 
.15 
.30 


DlflchATge. 


Secondrfxt. 
20S 
348 
300 
76 
166 


Mean  daily  gage  heightj  inffiet,  of  CarrahoKseU  River  at  North  Angon,  Me.  f  for  190S. 


Day. 

Mar. 

Apr. 

May. 

June. 

0.20 

.10 

.20 

.20 

.20 

.20 

.10 

.10 

.10 

.10 

.10 

.10 

11.10 

8.30 

4.10 

2.80 

210 

1.80 

1.60 

1.80 

1.60 

1.40 

1.20 

1.00 

.90 

.90 

.80 

.70 

.60 

.60 

July. 

0.50 

.60 

.80 

.60 

.50 

.60 

.50 

.50 

.60 

.60 

.50 

.60 

.60 

.60 

.40 

1.20 

.90 

.70 

.60 

.70 

.70 

1.40 

1.20 

2.90 

2.00 

1.60 

1.10 

.90 

.80 

1.00 

1.70 

AOK. 

Sept 

0.40 
.40 
.40 
.40 
.80 
.50 
.30 
.30 
.30 
.20 
.30 
.20 
.30 
.30 
.30 
.20 
.30 
.30 
.30 
.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.20 
.30 
.80 

Oct. 

Nov. 

Dec. 

1 

2.90 
2.60 
2.20 

1.90 

1.90 

1.30 

1.30 

1.20 

1.20 

1.20 

1.30 

1.20 

1.20 

1.80 

1.20 

1.10 

1.00 

1.00 

.90 

.70 

.70 

.       .70 

.70 

.90 

.70 

.60 

.60 

.60 

.50 

.40 

.40 

.40 

.20 

.20 

1.40 
1.00 
.80 
.70 
.60 
.50 
.60 
.60 
.50 
.60 
.40 
1.70 
1.20 
.90 
.70 
.50 
.60 
.60 
.50 
.60 
1.60 
1.10 
.90 
.70 
.60 
.60 
.60 
.60 
.50 
.40 
.40 

0.20 
.10 

Ao 

.10 
.20 
.50 
.50 
.40 
.40 
.60 
.50 
.40 
.40 
.60 
.40 
.40 
.40 
.70 
1.80 
.80 
.70 
.60 
.50 
.50 
.50 
.60 
.50 
.40 
.60 
.40 
.80 

0.30 
.80 
.30 
.30 
.20 
.30 
.40 
.40 
.30 
.40 
.30 
.40 
.40 
.30 
.20 
.30 
.30 
.40 
.50 
.40 
.30 
.40 
.40 
.30 
.80 

1.10 
.50 
.40 
.80 
.80 

0.40 

2 

.30 

S 

.90 

4 

3.70 

.30 

1 

5 

4.00 
2.70 
2.30 
2.20 

.30 

6 

.40 

7 

.30 

8 

.40 

9 



3.50 

.40 

10 

3.60 
3.90 
2.60 
2.40 
2.20 
2.20 
2.20 
2.10 
1.90 
1.70 
1.70 
1.60 
1.50 
1.60 
L60 
1.60 
1.60 
1.40 
1.60 
1.70 
1.90 

.60 

U 

.60 

12 

.50 

13 

«••••••* 

.60 

U 

.60 

15 

.60 

11 

.80 

17 

.70 

18 

.80 

19 

1.00 

a 

.90 

21 

2.60 

22 

2.60 

25 

2.50 

24 

2.40 

25 

2.90 

2B 

2.30 

27 

2.40 

28 

2.30 

29 

(«) 

2.10 

2.40 

2.80 

80 

2.00 

31 

2.00 

a  FrcMsen  January  1  to  March  29. 
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Rating  table  for  Carrahass^t  River  at  North  Anson,  Me,f  from  November  i,  1901,  to 

December  SI,  190S, 


Gage 
height. 


Feet. 

0.1 
.2 
.3 
.4 
.5 
.6 
.7 
.8 
.9 

1.0 


Second-feet. 
60 
96 
135 
177 
223 
272 
327 
392 
464 
542 


Fixt. 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 
•1.9 
2.0 


Discharge. 

Gage 
hei^t. 

Feet. 

Discharge. 

Gage 
height. 

Diiichaige. 

Second-feet. 

Second-feet. 

Feet. 

Second'/eet . 

625 

2.1 

1,495 

3.1 

2,580 

710 

2.2 

1,585 

3.2 

2,710 

795 

2.3 

1,680 

3.3 

2,840 

880 

2.4 

1,775 

3.4 

2,970 

965 

2.5 

1,875 

3.5 

3,100 

1,050 

2.6 

1,980 

3.6 

3,230 

1,135 

2.7 

2,090 

3.7 

3,360 

1,225 

2.8 

2,205 

3.8 

3,4a5 

1,315 

2.9 

2,325 

3.9 

3,630 

1,405 

3.0 

2,450 

4.0 

3,765     , 

Tangent  at  3. 7  feet  gage  height.     Differences  above  this  point  135  per  tenth.    Table 
extended  above  4.3  feet  gage  height. 

Estimated  morUhly  discharge  of  Carrabasseti  River  at  North  Anson,  Me,,  for  1903. 

[Drainage  area,  340  square  miles.] 


Month. 


Aprils  ... 

May 

June 

Jaly 

August . . . 
September 
October  *. 
November 
December 


Discharge  in  second-feet 


Maximum. 


3,765 

1,315 

13,350 

2,325 

1,136 

223 

795 

625 

1,980 


Minimum. 


880 
96 
60 

177 

177 
60 
60 
96 

135 


Mean. 


1,706 
516 

1,340 
503 
379 
123 
217 
177 
771 


Run-off. 


Second-feet 

per  square 

mile. 


5.02 

1.52 

3.94 

1.48 

1.11 

.36 

.64 

.52 

2.27 


Depth  in 
inches. 


5.60 

1.75 

4.40 

1.71 

1.28 

.40 

.74 

.58 

2.62 


a  Frozen  January  1  to  March  29. 
MESSALONSKER   RIVER   AT  WATERVILLE,  ME. 

This  river  enters  the  Kennebec  from  the  west  at  Waterville.  It  has 
a  total  drainage  basin  of  205  square  miles,  of  which  30  square  miles 
are  lake  surface.  From  the  lowest  lake  to  the  Kennebec  there  is  a  fall 
in  5  or  6  miles  of  164  feet,  which  is  practically  all  utilized. 

The  United  States  Geological  Survey  has  mainttiined  a  gage  at  the 
dam  of  the  Chase  Manufacturing  Company,  in  Waterville,  since  June 
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Ih,  1903.  This  gage  is  read  twice  daily  by  G.  M.  Glidden.  The  dam 
is  a  new  crib,  without  leakage,  and  with  a  good  crest.  Generall}'  the 
water  is  not  used  for  power  purposes  at  night,  and  the  gage  is  read 
when  the  wheels  are  not  running.  At  other  times  the  amount  of 
water  u;sed  through  the  wheels  is  added  to  that  which  flows  over  the 
dam.     Flashboards  are  maintained  during  low  stages  of  the  river. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Mean  daily  discharge,  in  second-feety  of  Me»mUm»kee  Rivrr  at  WatervilU,  Jf«.,  for  190S, 


Day. 

1  •  ■ 
June. 

July. 

Aug. 

I 
Sept. 

1 

r 

119 

129 

119 

119 

89 

112 

138 

111 

111 

104 

104 

84 

89 

89 

111 

111 

111 

99 

84 

48 

112 

212 

220 

19 

26 

41 

66 

94 

73 

69 

Oct. 

Nov. 

60 
49 
69 
57 
66 
70 
78 
61 
66 
69 
66 
73 
69 
19 
41 
78 
59 
59 
69 
59 
66 
61 
50 
69 
69 
59 
69 
78 
64 
76 

Dec. 

1 

1»<3 
"220 
206 
148 
159 
169 
169 
176 
127 
169 
142 
127 
169 
142 
142 
148 
243 
231 
159 
194 
194 
194 
293 
814 
194 
169 
169 
176 
176 
200 
176 

148 
112 
176 
212 
231 
206 
206 
183 
127 
212 
206 
194 
183 
194 
176 
112 
138 
176 
182 
182 
199 
159 

18:^ 

118 
138 
138 
129 
119 
89 
106 
124 

59 
69 
70 
61 
81 
64 
59 
51 
66 
86 
94 
94 
81 
70 
81 
75 
73 
60 
41 
78 
73 
73 
73 
70 
47 
81 
73 
73 
73 
66 
41 

50 
50 

3 

59 

4 

89 

5 

61 

6 •. ' 

83 

19 

8 

51 

9 

69 

10 

60 

11 

69 

12 1 

146 

13 

100 

14 ' 

51 

15.                               

64 

16 

61 

1 
17 

59 

1« 

212 
194 
169 
136 
169 
183 
183 
169 
176 
148 
118 
142 
176 

64 

19 

17 

20 

157 

21 

306 

22 

291 

23 

167 

24 

252 

25 

72 

26 

72 

27 

72 

2S 

63 

29 

46 

30 

69 

112 

COBBOS8EECONTEE  KIVER  AT  GARDINER,  ME. 

Cobbosseecontee  Kiver  drains  a  group  of  lakes  lying  from  5  to  15 
miles  westerly  from  Augusta,  having  areas  aggregating  19  square  miles, 
and  empties  into  the  Kennebec  6  miles  below  that  city  at  Gardiner. 
Its  total  drainage  area  is  about  240  square  miles.  From  the  ordinary 
surface  of  Lake  Maranacook,  one  of  the  upper  lakes,  to  mean  tide  at 
the  mouth  of  the  river  the  fall  is  206  feet,  and  in  the  lower  three- 
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fourths  of  a  inile  it  is  said  to  be  136  feet.  From  above  tjie  uppermost 
of  the  8  dams  controlled  by  the  Gardiner  Water  Power  Company, 
which  are  in  the  latter  three-fourths  of  a  mile,  the  municipal  water 
supply  for  Gardiner  is  drawn  and  pumped  by  water  power.  Kecord 
is  kept  of  the  water  pumped  and  of  the  water  that  passes  the  dam 
through  a  waste  gate.  The  sum  of  these  quantities  represents  the  yield 
of  the  drainage  area  at  the  upper  dam,  records  of  which  have  been 
kept  by  the  Gardiner  Water  Power  Company  for  a  series  of  years,  and 
have  been  furnished  to  the  Survey  by  their  engineer,  A.  H.  Twombly. 
The  record  for  1903  is  presented  in  the  accompanying  table.  On  Sun- 
days and  on  legal  holidays  the  gates  are  closed  and  no  water  is  per- 
mitted to  run  unless  the  lakes  are  full.  This  is  a  most  remarkable 
example  of  the  regularity  of  flow  that  can  be  obtained  with  proper 
storage. 

Mean  daily  discharge^  in  second-feet^  of  Cobbosseecontee  River  ai  Gardiner ,  Jfe.,  for  190S. 


Day.a 


1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


250 
250 
250 


260 
250 
250 
250 
250 
250 


250 
250 
260 
250 
260 
250 


260 
250 
260 
250 
260 
260 


270 
270 
270 
270 
270 
270 


Feb. 


270 
270 
270 
270 
270 
270 


270 
270 
270 
270 
270 
270 


270 
270 
270 
280 
280 
280 
14 
867 
450 
519 
776 
615 
489 


Mar. 


1,011 

1,011 

768 

663 

687 

564 

687 

848 

1,259 

1,815 

3,243 

3,275 

8,235 

3,216 

2,585 

2,497 

2,231 

1,976 

1,779 

1,479 

1,479 

1,479 

1,499 

1,722 

1,623 

1,066 

1,110 

1,186 

1,111 

886 

906 


Apr. 


1,066 
1,064 
808 
846 
735 
735 
750 
645 
712 
712 
687 


800 
800 
800 
800 
300 
800 
26 
826 
814 
806 
806 
800 
800 


800 
800 
300 
300 


May. 


280 
280 


280 
280 
280 
280 
280 
280 


June. 


280 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 
280 


280 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 
280 

280 
280 


July. 
280 

Aug. 

Sept. 

280 

270 

280 

270 

280 

280 

270 

• 

280 

270 

280 

270 

280 

280 

280 

280 

280 

280 

270 

280 

270 

280 

280 

270 

280 

280 

270 

280 

270 

280 

280 

280 

280 

270 

280 

280 

270 

280 

270 

280 

280 

270 

280 

280 

■  270 

280 

270 

280 

280 

280 

280 

270 

280 

270 

270 

280 

260 

280 

270 

260 

280 

270 

250 

270 

260 

280 

270 

280 

270 

260 

280 

270 

250 

280 

260 

280 

270 

Nov.    Dec. 


200 


a  Water  shut  back  on  Sundays  and  holidays. 
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AJ^DROSCOGGIN  KIVKR  DRAINAGE  BA8IN. 

Androscoggin  River  is  formed  by  the  junction  of  Magalloway 
River  and  the  outlet  of  the  Umbagog-Rangeley  lakets  near  the  Maine- 
New  Hampshire  boundary  line.  For  about  35  miles  it  flows  south- 
ward into  the  State  of  New  Hampshire,  then  turns  a})ruptly  to  the 
east  and  flows  into  the  State  of  Maine,  then  turns  to  the  south  and 
joins  the  Kennebec  in  Merrymeeting  Ba}'.  The  last  fall  on  the  Andros- 
coggin is  at  Brunswick,  Me.,  above  which  place  the  drainage  area  is 
3,470  square  miles,  about  80  per  cent  of  which  is  in  Maine.  The 
greatest  length  of  the  basin  is  110  miles,  the  greatest  width  TO  miles, 
while  the  river  itself  measures  about  200  miles  in  lenglh  from  the 
sources  of  Magalloway  River  to  the  coast.  The  following  table  gives 
the  drainage  areas  of  the  river  and  of  some  of  its  chief  tributaries: 

Drainage  areas  of  Androscoggin  River  atid  principal  tributaries. 


RlTcr. 

Locality. 

AndraecQianii 

Immediately  below  junction  of  Umbagog  out- 

Do  

let  and  Magalloway  River,  at  Errol  dam. 
Berlin 

Do Gorham 

I 

Do I  Shelbome 

Do Rumford  Falls  . 

Do Dixfield 

Do Livemiore  Falls 


Do 
Do 


I^wiston  FallH 
Brunswick 


Umbagog  outlet Immediately  al)ove  junction  with  Magallo- 
way River. 

^lagalloway i  Mouth 

little  Androscoggin do 


Drainage 
area. 


Square  milcM. 
1,090 

1,350 
1, 375 
1,500 
2,090 
2,230 
2, 550 
2,950 
3,  470 
590 

500 
380 


The  lower  part  of  the  basin  is  hilly  and  moderately  wooded,  while 
the  upper  two-thirds  is  broken  and  mountainous,  heavily  timbered, 
and  with  a  gravelly,  sandy  soil.  Granite,  gneiss,  and  mica-schists 
abound  along  the  main  course  of  the  river,  with  clay  slate  in  the  upper 
part  of  the  ba^in.  The  river,  like  others  on  the  southern  slopes  of 
Maine,  generally  has  a  rocky  bed,  particularly^  where  falls  occur,  has 
high  banks,  and  is  seldom  subject  to  overflow,  all  of  which  are  features 
of  advantage  in  the  development  of  water  powers.  Below  Berlin  the 
facilities  for  rail  transportation  are  excellent.  Tide-water  navigation 
extends  to  the  falls  at  Brunswick. 

The  United  States  Geological  Survey  now  maintains  gaging  stations 
on  this  river  at  Shelburne,  N.  H.,  and  Dixfield,  Me. 
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ANDROSCOGGIN   RIVER  AT  ERROL  DAM,  NEW  HAMPSHIRE. 

Four  large  .storage  damn  are  maintained  in  the  Umbagog-Rangeley 
Lake  system.  They  are  located  at  the  outlets  of  Rangeley,  Moose- 
lucmaguntic,  Richardson,  and  Umbagog  lakes.  Errol  dam,  at  the  out- 
let of  Umbagog  Lake,  is  the  lowest  of  the  series  and  is  below  the  mouth 
of  Magalloway  River.  The  other  three  dams  control  completely  the 
flow  from  the  basin  above  Richardson  Lake,  aggregating  520  square 
miles  in  area.  Errol  dam  controls  in  part  the  run-off  from  a  total  area 
of  1,090  square  miles,  which  includes  the  area  tributary  to  Richardson 
Lake  mentioned  above,  but  its  height  is  not  sufficient  to  store  the  total 
freshet  flow. 

The  United  States  Geological  Survey,  cooperating  with  Walter  H. 
Sawyer,  agent  of  the  Union  Water  Power  Company,  Lewiston,  Me., 
is  making  a  series  of  measurements  of  flow  through  the  gates  at  Enrol 
dam.  A  continuous  record  of  gate  openings  is  kept  and  when  a  suf- 
ficient number  of  measurements  have  been  made  to  wantint  the  con- 
struction of  a  rating  curve  for  the  gates  a  continuous  record  of  flow  at 
this  point  will  be  available.  The  results  of  these  measurements  are 
not  yet  ready  for  publication. 


ANDROSCOGGIN    RIVER  AT  GORHAM,  N.  H. 

During  the  year  1903  the  Berlin  Mills  Company  constructed  a  tight 
crib  dam  in  Androscoggin  River  at  Gorham.  From  November  27, 
1903,  until  the  end  of  the  year  the  total  volume  of  the  river  was 
diverted  through  a  carefully  constructed  rectangular  notch  in  this 
dam  and  the  daily  discharge  estimated  from  observed  depths  of  water 
in  the  notch.  The  following  record  has  been  furnished  by  H.  S. 
Ferguson,  engineer  for  the  company.  The  drainage  area  at  this  point 
is  1,375  square  miles. 

Mean  claUy  dwchargey  in  second-feet^  of  Androscoggin  River  at  Gorham^  N,  H.,  for  190S. 


Day. 


Nov. 


3 
4 

6 
6 


Dec. 


1,492 
1,598 


1,146 
1,270 


7 ! 1,251 

8 


9 
10 
11 


1,166 
1,241 
1,156 


Day. 

Nov. 

Dec. 

12 

1,251 

13 

14 

1,160 
975 

16 

16 

1,016 

17 

1,082 
1,083 
1,060 

18 

19 

20 

21 

878 

Day. 


Nov. 


22, 

23 

24. 

25. 

26 


Dec. 


852 


771 


27 1,600 

28 1,492 

29 


30 
81 


1,816 


709 
466 
474 


496 
434 
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ANDROSCOGGIN   RIVER  AT  SHELBURNE,  N.  H 

This  station  was  established  May  30,  1903,  by  N.  C.  Grover.  It  is 
located  at  the  steel  highway  bridge  about  one-half  mile  north  of  the 
railway  station  at  Shelburne.  The^rainage  area  at  this  point  is  1,500 
square  miles.  A  standard  chain  gage  is  attached  to  the  guard  timber 
on  the  downstream  side  of  the  bridge;  length  of  chain,  20.66  feet.  It 
is  referi-ed  to  bench  marks  as  follows:  (1)  Marked  point  on  south  edge 
of  most  westerly  cylindrical  pier;  elevation,  17.82  feet.  (2)  Marked 
point  on  lower  chord,  near  gage;  elevation,  18.77  feet.  (3)  Highest 
point  of  bowlder  near  most  easterl}'^  pier;  elevation,  7.14  feet.  All 
elevations  refer  to  the  datum  of  the  gage.  The  initial  point  for 
soundings  is  on  the  left  bank  of  the  river  at  the  end  of  the  inclined 
end  post  of  the  downstream  truss.  The  channel  of  the  river  is  sti-aight 
for  500  feet  above  and  1,000  feet  below  the  station,  is  about  400  feet 
wide  at  ordinary  stages,  and  is  broken  by  two  piers.  The  bed  of  the 
river  is  sandy  and  usually  permanent,  but  in  case  of  serious  obstruc- 
tions to  the  channel  by  ice  or  logs,  noticeable  changes  take  place.  The 
velocity  is  swift  and  fairly  well  distributed  throughout  the  cross  sec- 
tion. The  lowest  mean  velocity  observed  is  1.74  feet  per  second. 
The  banks  on  both  sides  are  subject  to  overflow  in  extreme  freshets. 
The  gage  is  read  twice  daily  by  James  Simpson,  postmaster  at  Shel- 
burne. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measuremerUs  of  Androscoggin  River  at  Shelburne ^  N.  H. ,  in  1903. 


Bate. 


May  90 

Augnet  13. . . 
September  3 
0ctober2-.- 


Hydrographer. 


N.  C.  Grover. 
F.  E.  Preseey 

do 

do 


Gage 
height. 


5.12 
4.51 
4.33 
4.30 


Discharge. 

Second-feel. 
3,332 
1,991 
1,636 
1,628 
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Mean  daily  ga^e  heighi^  infeety  of  Androscoggin  River  ai  Shelbume,  N.  H.yfor  190S. 


1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


Day. 


May. 


June.  I  July. 


6.10 
5.15 


5^0 
4.95 
4.95 
4.90 
5.00 
5.05 
4.95 
4.95 
5.45 
4.40 
4.20 
5.15 
8.35 
6.00 
5.40 
5.06 
5.05 
4.55 
4.70 
3.85 
4.45 
4.75 
4.85 
4.35 
4.85 
4.25 
4.30 
4.35 
4.35 
4.35 


4.25 
4.20 
4.25 
4.20 
4.25 
4.25 
4.25 
4.20 
4.20 
4.30 
4.85 
4.50 
4.65 
4.60 
4.40 
4.35 
4.30 
4.15 
3.95 
4.00 
4.60 
4.55 
4.80 
4.65 
4.60 
4.70 
4.60 
4.55 
4.50 
4.45 
4.45 


Aug. 


4.40 
4.30 
4.35 
4.15 
4.30 
4.25 
4.20 
4.30 
4.30 
4.30 
4.35 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.20 
4.20 
4.30 
4.80 
4.30 
4.30 
4.36 
4.80 
4.30 
4.30 
4.30 
4.35 
4.30 
^.30 


Sept. 


4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.80 
4.80 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.26 
4.80 
4.80 
4.30 
4.26 
4.25 
4.80 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 


Oct. 


1 


4.20 

4.30 

4.80 

4.30 

4.80 

4.80 

4.40 

4.35 

4.35 

4.60 

4.40 

4.40 

4.40 

4.40 

4.36 

4.80 

4.30 

4.40 

4.30 

4.90 

4.80 

4.80 

4.90 

4.80 

4.80 

4.40 

4.36 

4.30  ■ 

4.90 

4.90 

4.80 


Nor. 


4.90 
4.90 
4.80 
4.30 
4.90 
4.30 
4.90 
4.90 
4.90 
4.80 
4.90 
4.90 
4.90 
4.30 
4.80 
4.90 
4.35 
4.40 
4.80 
4.80 
4.30 
4.30 
4.90 
4.30 
4.30 
4.90 
4.90 
4.40 
4.50 
4.50 


Dec. 


4.60 
4.50 
4.  .50 
4.50 
4.80 
5.25 
4.85 
4.90 
4.80 
4.80 
4.90 
4.80 
5.40 


6.70 


6.50 


a  Readings  December  14  to  31  through  ice. 


ANDROSCOGGIN   RIVER   AT   RUMFORD   FALLS,  ME. 

One  of  the  finest  water  powers  in  the  Atlantic  Coast  drainage  is  at 
Rumford  Falls.  Here  the  Androscoggin  descends  177  feet  in  1  mile 
in  sev^eral  pitches  over  granite  ledges.  A  comprehensive  plan  of 
development  has  been  laid  out  and  partly  executed.  It  contemplates 
the  use  of  power  from  three  levels — a  high-level  canal,  with  a  fall  of 
97  feet  to  the  middle  level,  which  receives  also  a  direct  and  independent 
supply  of  water  from  the  river.  The  water  in  the  middle-level 
canal  is  then  used  and  discharged  after  a  fall  of  60  feet  into  the 
low  level,  from  which  in  turn  there  is  a  final  drop  of  30  feet  to  the 
river.  Dams  have  been  built  at  the  entrance  of  the  high  and  middle 
level  canals.  At  present  about  19,000  horsepower  are  utilized,  largely 
in  the  manufacture  of  pulp  and  paper.  An  economical  development 
of  the  entire  fall  of  177  feet  would  furnish  50,00(J  horsepower.  This 
power  is  85  miles  by  rail  from  Portland,  and  for  pulp  and  paper 
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manufacture  has  the  advantage  of  excellent  transportation  facilities. 
Androscoggin  River  is  used  for  floating  down  pulp  wood  and  timber 
from  the  headwaters  to  the  mills,  and  the  Rumford  Falls  and  Range- 
ley  Lakes  Railroad,  extending  into  the  forests  with  its  extension  into 
the  Megantic  region,  makes  available  the  remoter  resources  of  spruce, 
poplar,  and  birch. 

The  discharge  of  Androscoggin  River  at  Rumford  Falls  since  1892 
has  been  computed  by  Charles  A.  Mixer,  resident  engineer  of  the 
Rumford  Falls  Power  Company.  These  statistics  are  obtained  by 
adding  the  actual  measured  quantities  passing  through  the  wheels  to 
the  computed  flow  over  the  dam,  using  the  customary  Francis  weir 
formula  with  modified  coefficient.  They  have  been  published  from 
time  to  time  by  the  United  States  Geological  Survey,  and  a  complete 
record  up  to  1902  will  be  found  in  Water-Supply  Paper  No.  69. 

Mean  daUy  discharge,  in  second-feet,  of  Androscoggin  River  at  Rumford  Falls,  Me,,  for  J  90S. 


1 1  2.268 

2 '  2.318 

3 2,273 

4 2,130 

5 J  2,422 

6 1  2,fi87 

7 ;  2,382 

8.,: ;  2,870 

9 '  2,248 

10 2,094 

11 1.811 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


2.144 
2,093 
2,010 
2,060 
2,121 
2,092 
1,886 
1,906 

20 1,910 

21 

22 

23 

24 

» 

26 

27 

28 

29 


1,948 
2.184 
2,376 
2,362 
2,087 
2.186 
2,141 
2,244 
2,300 

30 2,429 

31 2,461 


2,037 
2,436 
2,409 
2,810 
2.286 
2,263 
2,226 
2,182 
2,(M9 
1,986 
2.086 
2,091 
2,286 
2,335 
2,245 
2,280 
2,222 
2,104 
1,976 
1,918 
1.829 
1,727 
1,847 
1,826 
1,824 
1,756 
1,798 
1,979 


4,518 

3,845 

3,604 

3,817 

3,130 

2,902 

2,835 

2.888 

4,682 

6.824 

8,126 

10,663 

10,243 

9,882 

9.793 

9,094 

8,740 

8.388 

10,255 

17,953 

19,043 

16,871 

16,102 

17,827 

19,736 

15,788 

18,178 

11.662 

10.492 

9.202 

9,391 


Apr. 

9,542 
7,442 
6,783 
9,694 
9,621 
7,004 
6,376 
6.561 
8.473 
9,227 
8,621 
8.262 
8,274 
7,096 
7,900 
7,984 
7,481 
6,880 
6,186 
5,746 
5,430 
5,231 
4,949 
4,992 
4,675 
4,224 
4,509 
4,361 
4,926 
5.636 


5,609 
4,948 
5.434 
6.354 
6.122 
4,877 
4.870 
4,927 
6,192 
5,699 
6,960 
5,722 
4.756 
4.643 
4,061 
3,458 
3,299 
3,156 
3.234 
3.187 
8,130 
3,035 
2.942 
2,762 
2,886 
2,877 
2.880 
2,818 
2,928 
2,818 
2,609 


June. 

July. 

Aug. 
2,066 

Sept. 
1,786 

Oct 
1,488 

Nov. 
1.418 

Dec. 

2.828 

2,018 

1.588 

2,727 

2,230 

1,580 

1,453 

1.446 

1,991 

1,548 

2,630 

2,264 

1,652 

1,570 

1,485 

1,943 

1,570 

2.620 

1.824 

2,104 

1,668 

1.424 

1,842 

1,610 

2,660 

1,724 

1,758 

1,836 

1,576 

1,866 

1,466 

2.461 

1,878 

1,696 

1.601 

1,634 

1,987 

1,613 

2,380 

1,899 

1,702 

1,496 

1,642 

2,013 

1,650 

2.714 

1.820 

1,761 

1,531 

1,726 

1,806 

1,498 

3.042 

1,683 

1,528 

1,303 

2,319 

1,791 

1,466 

2.903 

1,643 

1,672 

1,238 

2.453 

1,687 

1.241 

2,172 

1,970 

1,672 

1,466 

1.886 

1,724 

1,868 

4.148 

1,647 

2.619 

1,769 

1,976 

1,715 

1,427 

26,788 

1.805 

2.490 

1.423 

2,066 

1,721 

1,506 

14,949 

2,071 

2,164 

1,681 

1,974 

1,742 

1,899 

6,274 

1.816 

1.904 

1.701 

1,831 

1,832 

1,280 

4.288 

1,908 

1,650 

1,562 

1,794 

1,822 

1,807 

4,091 

2,027 

1,746 

1,605 

1,852 

1,866 

1,216 

4.432 

1,990 

1.678 

1,669 

2,692 

2,060 

1.150 

2,794 

1,679 

1,547 

1,620 

2,710 

2,014 

1.219 

2.670 

1,830 

1,847 

1.415 

2.183 

1,848 

1,625 

2,346 

3,343 

2,922 

1,440 

1,958 

1,687 

3,244 

6.893 

3,472 

2.593 

1,397 

1,821 

1.686 

2.914 

4,663 

3,652 

1,872 

1,428 

1,828 

1,770 

2,110 

3,249 

4,289 

1.556 

1,891 

1,960 

1,772 

1,934 

2.891 

2,778 

2,011 

1,354 

1,740 

1,214 

1,942 

2,715 

2,907 

2,194 

1,282 

1,918 

1,147 

1,776 

2,548 

8,088 

1,918 

1,272 

1,888 

1,879 

1.613 

2,056 

2,638 

1.888 

1,495 

1,719 

1,433 

1,430 

2,201  1  2,214 

1,955 

1,531 

1,694 

1,502 

1,396 

2,068 

2,280 

1,513 

1,477 

1,769 

1,516 

1,340 

2,011 

1,742 

1,896 

i.sos- 
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ANDROSCOGGIN   RIVER  AT   DIXFIELD,,  ME. 


This  station  was  established  August  22,  1902,  by  F.  E.  Pressey.  It 
is  located  about  one-half  mile  west  of  Dixfield,  at  the  highway  bridge 
on  the  road  to  West  Peru.  The  measurements  are  made  from  this 
bridge  or  from  a  boat  at  low  water.  The  initial  point  for  soundings 
is  at  the  lower  end  of  the  inclined  end  post  of  the  downstream  truss 
on  the  left  bank  of  the  river.  The  gage  is  of  the  standard  chain  typo; 
the  scale  board  is  nailed  to  the  guard  timber  on  the  lower  side  of  the 
bridge;  length  of  chain,  31.76  feet.  It  is  referred  to  bench  marks 
as  follows:  (1)  Southeast  corner  of  bridge  seat  on  north  abutment; 
elevation,  24.77  feet.  (2)  Copper  bolt  in  ledge  under  east  end  of 
bridge;  elevation,  11.53  feet.  (3)  Top  of  short  post  at  west  hanger 
in  east  span;  elevation,  33.16  feet.  All  elevations  refer  to  the  datum 
of  the  gage.  The  channel  is  straight  for  1,000  feet  above  and  one-half 
mile  below  the  station,  and  is  about  600  feet  wide,  broken  by  three 
piers.  The  current  is  swift  in  the  left  half  and  sluggish  in  the  right  half. 
Observed  mean  velocities  range  from  3.28  feet  per  second  at  gage 
height  10.59  to  0.97  of  a  foot  per  second  at  gage  height  8.02.  The 
banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream 
is  rocky  in  the  left  half  and  sandy  in  the  right  half.  The  gage  is  read 
twice  daily  by  S.  F.  Robinson, 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

• 

Discharge  measurements  of  Androscoggin  River  at  Dixjieldj  Me.^  in  190S, 


Date. 


Hydrographer. 


April  9.... 
June  23  ... 
Do.... 
August  11 
May  28.... 
October  12. 


F.  E.  Pressey 

do 

do 

do 

N.  C.  Grover 
F.  E.  Pressey 


Gage 
height. 

Dischaigtt. 

Feel. 

Sccond-feeL 

10.  59 

11,041 

9.86 

8,364 

9.58 

6,936 

8.02 

2,004 

8.76 

3,343 

8.07 

2,218 

flfJYT.] 
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}fean  daily  gttgt  height,  infeet^  of  Andnweoggin  River  at  Disfield^  }fe.y  fm  190S. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

()<'t. 

Nov. 

Der. 

1 

10.56 
12.15 
11.10 
10.75 

11.15 
10.60 
10.20 
11.00 

9.90 
9.56 
9.65 
9.90 

8.70 
8.75 
8.75 
8.65 

8.15 
8.15 
8.30 
8.20 

8.15 
8.05 
7.80 
8.15 

8.00 
7.90 
7.80 
7.95 

7.80 
7.80 
7.80 
7.80 

8.05 
8.05 
8.05 
7.95 

8  05 

1 

8.06 

1 
3 

7.90 

4 ' 

1 

8.00 

5 ' 

10.30 

11.15 
10.40 
10.15 
10.15 
10.60 
10.96 
10.70 

9.90 
9.55 
9.40 
9.56 
9,70 
9.70 
9.65 

8.65 
8,70 
8.96 
8.70 
8.60 
8.65 
8.35 

8.10 
8.00 
8.06 
8.05 
7.95 
7.95 
8.05 

8.05 
1.^ 
7.85 
8,00 
7.95 
8.00 
7.95 

8.00 
8.00 
8.00 
7.90 
7.75 
7.60 
7.70 

7.85 
7.90 
7.95 
7.95 
8.15 
8.45 
8.20 

8.05 
8.05 
8.15 
8.00 
7.90 
8.00 
7.90 

8.00 

6                                 ..  '         ... 

9.50 
8.95 
9.15 
9.55 
10.65 
11.10 

7  90 

1 

m 

I.......       .............     ....... 

7  90 

1 

8  00 

9 

7.90 

10 

7.90 

11 

7.80 

12 12.06 

10.50 

9.75 

8.10 

8.15 

8.35 

7.90 

8.W> 

8.00 

8.00 

10.60 

9.55 

13.85 

7.96 

8.45 

7.95 

8.10 

7,96 

7.85 

14 11.10 

10.45 

9.40 

13.45 

8.16 

8.25 

7.90 

8.10 

7.96 

7.95 

11.20 
11.05 

10.50 
10.45 

9.30 
9.00 

10.20 
9.40 

8.00 
8.00 

8.10 
8.10 

7.85 
7.80 

8.00 
7.96 

7.96 
7.95 

8.70 

:6 

9.60 

.1.....................    ....... 

10.70 

10.35 

10.30 

10.10 

9.85 

9.70 

8.96 
8.90 
8.85 
8.80 
8.80 

9.10 

8.80 
8.65 
8.65 
8.40 

8.10 
8.10 
8.00 
7.85 
8.60 

8.10 
8.06 
7.90 
7.95 
8.70 

7.85 
7.90 
7.95 
7.80 
7.  HO 

8.00 
8.46 
8.76 
8.30 
8.05 

8.00 
8.15 
8.10 
8.00 
7.95 

9.65 

lii 

10.66 
10.75 
12.75 
13.75 

9.25 

9.20 

aD 

9.15 

21 

10.40 

22 12.90 

9.65 

8.80 

9.40 

9.15 

8.55 

7.80 

8.00 

7.80 

10.85 

9.50 

8.75 

9.55 

8.95 

8. 25 

7.80 

8.00 

7.95 

9.85 

24 13.00 

9.60 

8.80 

8.90 

9.45 

7.90 

7.80 

8.15 

7.95 

9.60 

25 

13.76 

9.45 

8.70 

8.55 

8.70 

8.00 

7.80 

8.05 

7.70 

(«) 

26 

12.75 

9.50 
9.40 

8.70 
8.70 

8.65 
8.50 

8.65 
8.75 

8.20 
8.05 

7.80 
7.70 

8.00 
8.00 

7.65 
7.90 

27 (6) 

11.85 

9.00 

■& '  eg.  60 

11.50 

9.35 

8.65 

8.40 

8.50 

8.00 

7.85 

7.95 

7.95 

29 

11.25 
10.86 
10.80 

9.55 
9.75 

8.75 
8.70 
8.70 

8.35 
8. 25 

8.25 
8.30 
8.15 

8.a^ 

8.00 
7.90 

7.95 
7.90 

7.90 
7.85 
8.00 

8.00 

8.06 



iO 

31 ' 

9.70 

o  Readings  December  16  to  81  through  ice. 

*  Frozen  January  1  to  February  27. 

c  Posibly  backwater  from  ice  jams  between  February  28  and  March  21. 

R/iting  UifAf  for  Androscoggin  River  at  Dixfield,  Me.,  from  August  22,  190-2,  to  Decern fnr 

SI,  190S. 


[lage     ■ 
ei^t. 

Dificharge. 
Second-feet. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

'      Feet. 

Discharge.  1 
Serotulfed. 

(rage 
height. 

Ftet. 

Diseharge. 

Ferf. 

Fctt. 

Second-feet. 

Sfcoudrfeet. 

7.5 

880 

8.4 

3,210 

9.3 

6,190 

10.2 

9,460 

7.6 

1,065 

1 

8.5 

3,530 

9.4 

6,540 

10.3 

9,850 

7.7 

1,270    : 

8.6 

1 

3,850 

9.5 

6,890 

10. 4 

10,  250 

7.8 

1,495 

j       8.7 

4,170    ' 

9.6 

7,245     ' 

10.5 

10,  655 

7.9 

1,740 

8.8 

4,500 

9.7 

7,605 

.  10.6 

11,070 

8.0 

2,oa5   . 

8.9 

4,830 

9.8 

7, 9a5 

10.7 

11,490 

8.1 

2,290 

9.0 

5,m5 

1      9.9 

8,  :^^o 

10.8 

11,910 

8.2 

2,590 

9.1 

5, 505 

10.0 

8,700 

11.0 

12,750 

8.S 

,      2,900    1 

9.2 

1 

5,  845 

;     10.1 

9,080 

Tangent  at  10.6  feet  gage  height.     Differences  above  this  point  420  per  tenth. 
IHB97— 04 5 
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Egtimaled  monthly  discharge  of  AndroHCoggin  River  at  IHxfiddy  Me. ^  for  190 J  and  li*0.1. 

[DrainaRfp  area,  2,230  nqiiaro  milen.] 


I 


I)iHc;harge  in  second-feet. 


Month. 


Maximum.     Minimum. 


1902. 

August  22-31 

September 

October 

Noveml)er 

I>ecemVier  1-8  «  . . . 


5,505 

14,220 

7,065 


1903. 

March 24,300 

April 13,380 

May 8,330 

June  . .-. 24,  720 


July 

August 

September 

October 

November 

December  1-15  '^ 


970 
1,380 
3, 530 


6,715  ! 
4,170 
2, 005 
4,  335 
2,440 


4,995 
6,365 
4,010 
2,290 
1,615 
1,495 
1,065 
1,495 
1,165 


Mean. 


3,688 
3,206 
3,763 
4, 592 
3,054 

14,109 
9,495 
5,856 
5,702 
2,  876 
2,272 
1,641 
2,150 
1,935 
2,011 


Run-off. 


Second-feet 
mi] 


per  square 
nilc. 


Depth  in 
incho. 


1.65 
1.44 
1.69 
2.06 
1.37 


6.33 

4.26 

2.63 

2.56 

1.29 

1.02 

.74 

.96 

.87 

.90 


0.61 
1.61 
\.% 

2.:io 

.41 


7.30 
4.  «o 
3.03 

2.86 

1.49 

1.18 

.S3 

1.11 

.97 

.50 


a  Frozen  December  9,  1902.  t4)  February  27,  1903. 


b  Frozen  December  16  to  31,  1903 


PRE8UMP8COT  RIVER  DRAINAGE  BASIN. 

This  is  one  of  the  most  interesting  as  well  as  one  of  the  best  water- 
power  streams  of  its  size  in  the  United  States.  It  is  the  outlet  of 
Sobago  I^ke,  which  lies  about  17  miles  northwest  of  Portland.  The 
lake  is  fed  by  Crooked  River,  a  stream  heading  36  miles  farther  north 
and  within  3  miles  of  the  Androscoggin.  The  area  of  the  lake  is  50 
square  miles,  the  area  of  its  di*ainage  ])asin  at  the  outlet  of  the  lake 
420  S(|uare  miles,  and  the  total  dminage  area  of  the  river  at  its  mouth 
H(K)  s(juare  miles.  The  northern  part  of  the  basin  is  mountainous  and 
wooded,  while  the  southern  part  is  moderately  hilly  and  cleared  of 
trees.  Granite,  gneiss,  and  mica-schists  appear  at  many  points,  and 
the  soil  is  gravelly  and  sandy. 

According  to  the  survey  made  by  Joseph  A.  Warren,  of  Cum})er- 
land  Mills,  the  fall  from  the  crest  of  the  stone  dam  at  the  foot  of 
SeV)ag()  Lake  to  mean  low  tide  at  the  foot  of  the  lower  falls  is  2H5.1H 
feet  in  a  distance  of  21.t)5  miles,  or  an  average  of  12.25  feet  i)er  mile, 
lu  the  lower  two-thirds  of  this  distance,  or  from  Crambo  Falls  to  tide 
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water,  nearly  one-half  of  the  whole  fall,  or  132  feet,  has  been  developed, 
and  an  aggregate  prolmbly  exceeding  6,000  net  horsepower  is  in  use. 
The  remainder  of  the  fall,  however,  between  Gambo  Falls  and  Sebago 
Lake,  amounting  to  133  feet,  is  either  unimproved  or  but  slightly 
utilized.  At  Great  Falls,  in  this  stretch,  there  is  a  descent  of  22  feet, 
which  has  been  used  in  the  past  but  is  now  idle.  It  is  proposed,  how- 
ever, to  employ  the  power  in  the  generation  of  electricity  for  delivery 
in  Portland. 

The  tributaries  of  Presumpscot  River  are  not  of  much  im{X)rtance, 
but  some  of  them  are  outlets  of  ponds  and  have  considerable  fall, 
thus  affording  constant  though  small  p<Jwer.  C'rooked  River,  the 
chief  feeder  of  Sebago  Lake,  has  a  numl)er  of  falls,  some  of  which  are 
utilized. 

The  chief  interest  attaching  to  the  river  is  its  regularity  of  flow, 
which  is  due  to  dams  at  the  outlet  of  the  lake.  Nowhere  in  the  I 'uited 
States  is  there  a  better  example  of  the  success  of  storage  of  water  and 
regulation  of  the  flow  of  a  stream  than  on  the  Presumps<*ot. 

PRESUMPSCOT   RIVER  AT  OUTLET   OF   SEBAGO   LAKE. 

Since  January-,  1887,  the  flow  from  Sebago  Lake  has  been  regularly 
recorded,  the  quantity  being  deduced  from  the  openings  in  the  gates 
at  the  dam,  the  discharging  capacity  of  which  under  different  condi- 
tions of  bead  has  been  detennined  and  tabulated  bv  Hiram  F.  Mills,  of 
Lowell.  Since  January,  1872,  a  continuous  record  of  the  level  of  the 
lake  surface  has  been  kept.  An  unusually  complete  and  valuable  series 
of  data  has  thus  been  obtained,  which  has  been  furnished  to  the  United 
States  Geological  Survey  by  S.  D.  Warren  &  Co.  The  lake  fills  rap- 
idly after  the  1st  of  March,  attaining  its  maximum  height  between  the 
middle  of  April  and  June  1,  and  then  gradually  subsides  as  water 
is  withdrawn  for  mill  purposes,  until  a  minimum  stage  is  reached, 
sometimes  in  the  autumn,  but  usually  in  the  winter.  The  records  of 
the  daily  discharge  of  the  river  at  the  outlet  of  the  lake,  published  in 
Water-Supply  Paper  No.  69,  show  the  remarkable  uniformity  of  flow, 
which,  as  already  stated,  is  due  largely  to  artificial  regulation.  On 
Sundavs  the  gates  are  closed,  so  that  onl}^  the  waste  is  allowed  to  reach 
the  river. 
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The  following  table  shows  the  estimated  daily  flow  for  1903: 

Mean  ilally  dMiarge,  in  second-feet^  of  Presumpscot  J^irer  at  outlet  of  Sehago  Ixitefor  1903. 


Day. 

Jan. 

770 
770 

Feb. 

125 
730 

Mar. 

133 
740 

Apr. 

May. 

June. 

July. 

703 
703 

Aug. 

760, 
300 

Sept. 

Oct, 

751 
751 

Nov. 

2S0 
728 

Dec. 

1 

640 
640 

730 
780 

720 
720 

745 
745 

683 

2 

683 

3 

770 

730 

740 

640 

800 

720 

703 

750 

745 

751 

728 

683 

4 

125 

730 

740 

640 

690 

720 

703 

750 

745 

800 

728 

683 

5 

723 

780 

740 

267 

690 

720 

800 

750 

746 

742 

728 

688 

6 

723 
723 
7-23 
723 
723 
123 
728 
723 
723 
723 
723 
728 
123 
542 
642 
542 

730 
730 
130 
730 
730 
730 
730 
730 
730 
130 
733 
733 
733 
733 
733 
733 

740 
«740 
133 
760 
760 
760 
760 
760 
760 
133 
793 
793 
793 
793 
650 
660 

800 
800 
800 
800 
800 
800 
333 
550 
550 
550 
700 
700 
700 
300 
655 
655 

690 
690 
690 
690 
250 
67 
67 
'67 
747 
747 
747 
800 
740 
740 
740 
740 

720 
300 
696 
695 
695 
696 
695 
695 
300 
700 
700 
700 
700 
700 
700 
300 

703 
703 
703 
703 
703 
703 
300 
700 
700 
700 
700 
700 
700 
300 
750 
760 

750 
750 
750 
300 
800 
800 
722 
722 
722 
722 
800 
722 
722 
722 
722 
722 

800 
733 
733 
7J3 
733 
73:5 
733 
300 
750 
750 
750 
750 
750 
750 
300 
743 

742 
742 
742 
742 
742 
800 
742 
742 
742 
742 
742 
742 
800 
728 
728 
728 

728 
728 
250 
728 
728 
728 
728 
728 
728 
250 
717 
717 
717 
717 
717 
717 

250 

7 

6B7 

8 

667 

9 

667 

10 

667 

n...: 

667 

12 

667 

13 

250 

14 

667 

15 

667 

16 

667 

17 

667 

18 

667 

19 

667 

20 

250 

21 

667 

22 

723 

133 

137 

655 

740 

700 

750 

722 

743 

728 

250 

567 

23 

723 

552 

667 

655 

740 

700 

750 

800 

743 

7» 

700 

567 

24 

723 

652 

667 

655 

800 

700 

760 

717 

748 

728 

700 

700 

25 

123 

552 

667 

655 

783 

700 

750 

717 

743 

250 

700 

7a> 

26 

542 

652 

667 

267 

783 

700 

300 

717 

743 

742 

700 

700 

27 

542 

552 

667 

730 

783 

700 

738 

717 

300 

742 

773 

250 

28 

723 
723 
723 

727 

667 
300 
640 

730 
730 
730 

783 
783 
783 

300 
708 
703 

788 
760 
760 

717 
717 
300 

76(» 
750 
750 

742 
742 
742 

778 
250 
683 

678 

29 

67>> 

30 

67S 

31 

723 

640 

300 

760 

733 



742 

678 

8ACO  Rl^TiK  DKAINAGK  BASIIS^. 

This  river  receives  its  headwaters  from  the  valleys  and  slope^s  of 
the  White  Mountains  at  elev^ations  of  4,000  to  5,000  feet.  It  drains 
an  area  of  1,720  square  miles,  of  which  900  square  miles  lie  in  New 
Hampshire  and  the  remainder  in  Maine.  The  slopes  at  the  head- 
waters are  very  steep,  with  no  lake  storage.  In  the  lower  river  are 
many  good  water  powers,  part  of  which  are  in  use.  The  upper  por- 
tions of  the  basin  are  generally  in  forest,  but  much  of  the  large  growth 
has  been  cut,  and  over  large  areas  the  evergreen  trees  have  been 
entirely  removed.  In  the  lower  basin  are  many  farms  and  villages. 
The  underlying  rock  is  generally  granite,  appearing  at  the  surface  in 
manv  mountain  summits. 
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SACO   RIVER   AT   CENTER  CONWAY,  N.   H. 

ThLs  station  was  established  August  26,  1903,  bj'  N.  C.  G  rover.  It 
is  located  at  the  wooden  highway  bridge  between  Center  Conway  and 
Redstone,  about  2  miles  from  each  place.  The  drainage  basin  at 
thi^  point  has  an  area  of  385  square  miles.  A  standard  chain  gage  is 
attached  to  the  floor  of  the  bridge;  length  of  chain,  30.44  feet.  It  is 
referred  to  bench  marks  as  follows:  (1)  Marked  point  on  lower  chord 
of  bridge  near  gage;  elevation,  27.72  feet.  (2)  South  end  of  top  of 
west  abutment;  elevation,  25.14  feet.  The  channel  is  straight  for  2,000 
feet  above  and  300  feet  below  the  station,  and  is  about  200  feet  wide  at 
ordinary  stages,  broken  by  one  pier.  The  banks  are  high  and  are  not 
liable  to  overflow,  except  in  very  extreme  freshets.  The  bed  is  of 
sand  and  gravel  and  is  permanent.  At  low  water  the  observed  mean 
velocity  is  small,  being  1.18  feet  per  second  at  gage  height  4.3.  Low- 
water  measurements  are  usually  made  by  wading  about  400  feet  above 
the  bridge,  where  a  mean  velocity  of  1.22  feet  per  second  was  observed 
at  gage  height  3.92.  The  gage  is  read  twice  daily  by  Albert  P. 
Davidson. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  rneamiremerUs  of  Saco  River  at  Center  Conway ^  N.  H. ,  in  190S. 


Bate. 


Hydrographer. 


August  26 

Augugt  27 

September  19 do 


H.  K.  Barrows 
do 


Gage 
height. 


Discharge. 


Ftet. 
4.31 
4.13 
3.92 


Second-fffi. 
504 
382 
359 


Meandaily  gage  height,  in  feet,  of  Saco  River  at  Center  Conmni,  N.  If.,  for  190S. 


Dar. 


2 


3. 

6. 

7, 

8. 

V. 
10. 
11. 
12. 
18. 
14. 
1-V 
16 


Sept. 

3.94 
3.94 
8.98 
3.90 
3.92 
8.91 
3.80 
3.67 
3.68 
3.67 
3.70 
3.66 
3.65 
3.62 
3.65 
3.54 


Oc!t. 

Nov. 

Deo, 

3.54 

4.01 

3.50 

4.00 

3.60 

4.02 

3.51 

3:90 

3.52 

3.92 

3.65 

4.05 

3.90 

3.53 

3.96 

3.62 

3.95 

•••..••! 

5.12 

3.88 

5.65 

3.85 

4.82 

3.85 

■*"*"■■  1 

4.40 

3.80 

4.00  , 

1 

4.32 

3.78 

4.22 

3.72 

1 

4.05 

3.75 

' 

4.02 

3.80 

! 

Day. 


I  Aiig.  '  Sept.  '   Oct. 


1  

18 

19 

20 

21.. 

22 

23 

24 

25 

26 

4.13 

27 

4.13 

28 

4.98 

29 

3.98 

30 

3.95 

31 

3.95 

3.62 
4.06 
3.52 
3.71 
8.60 
3.60 
3.50 
3.48 
3.60 
3.50 
3.52 
3.55 
3.58 
3.55 


4.00 
6.52 
5.30 
4.70 
4.45 
4.25 
4.22 
4.30 
4.22 
4.28 
4.22 
4.00 
4.00 
3.98 
4.08 


■  -\ 


Nov. 

Dee. 

3.78 

4.18  1 

4.00 

4.50 

3.78 

3.79 

3.61  

3.88  

3.T2  

3.90  

4.10  

(«) 

1 

1 

n  Readings  November  27  to  December  31  through  iee. 
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MERRIMACK  RIVP]R   DRAINAGE  BASIN. 

This  basin,  which  has  a  total  drainage  area  of  5,015  square  miles, 
lies  in  the  States  of  New  Hampshire  and  Massachusetts;  of  this,  3,815 
square  miles  are  in  the  former  State  and  1,200  square  miles  in  the 
latter.  Merrimac  River  is  formed  at  Franklin,  N.  H.,  by  the  junction 
of  Pemigewasset  and  Wiimepesaukee  riv^ers.  The  headwatei-s  of  the 
Pemigewasset  lie  in  the  White  Mountain  region  at  elevations  of 
approximately  2,000  feet;  thence  they  flow  southerly  through  New 
Hampshire  with  very  steep  slopes.  On  this  branch  of  the  Merrimac 
there  is  very  little  lake  storage.  Squam  and  New  Found  lakes, 
aggregating  about  20  square  miles  of  surface  area,  are  the  only  bodies 
of  water  of  any  importance.  Above  Plymouth  probably  85  per  cent 
of  the  basin  is  in  heavy  forest.  A  very  insignificant  amount  of  water 
power  is  utilized.  The  total  drainage  area  of  Pemigewasset  Hirer 
Ls  1,085  square  miles.  Winnepesaukee  River  has  ita  headwaters  in  the 
eastern  part  of  the  State.  It  drains  an  area  of  435  square  miles.  A 
prominent  characteristic  of  its  basin  is  the  extent  of  the  lake  surface, 
aggregating  100  square  miles.  The  fall  from  Winnepesaukee  Lake  to 
the  junction  with  Pemigewasset  River  is  225  feet  in  a  distance  of  14 
miles.  ^ 

From  Franklin,  Merrimac  River  flows  southerly  through  the  State 
of  New  Hampshire  for  50  miles,  receiving  Contoocook  River  from  the 
west  and  Suncook  River  from  the  east.  After  entering  Massachusetts 
the  river  deflects  to  the  east  and  flows  in  an  easterly  and  northeasterly 
direction,  a  distance  of  40  miles,  ^to  Newburyport,  where  it  enters  an 
arm  of  the  sea.     Tide  flows  to  Lawrence. 

The  United  States  Geologi(*al  Survey  maintains  gaging  stations  in 
this  basin  on  Merrimac  River  at  Franklin  Junction;  on  Pemigewasset 
River  at  Plymouth;  on  Contoocook  River  at  West  Hopkinton, 

MKRKIMAC^   HIVER  AT   FKANKIJN   JUNCTTION,  X.  H. 

This  station  was  established  July  8,  1903,  by  H.  K.  Barrows.  It  is 
located  at  the  wooden  railway  bridge  near  Franklin  Junction,  about  a 
mile  below  the  union  of  Pemigewasset  and  Winnepesaukee  rivers. 
The  drainage  area  at  this  point  is  1,460  square  miles.  A  standard 
chain  gage  is  fastened  to  the  guard  timber  of  the  bridge;  length  of 
chain,  47.08  feet.  It  is  referenced  b\'  bench  marks  as  follows:  (1) 
Marked  point  on  lower  chord  near  gage;  elevation,  40.54  feet.  (2)  Top 
of  north  rail  at  west  portal  of  bridge;  elevation,  47.08  feet.  (3)  Spike 
in  telegraph  pole  nearest  west  end  of  bridge;  elevation,  46.38  feet. 
(4)  Top  of  northwest  nut  on  guard  timber;  elevation,  47.28  feet.  All 
elevations  refer  to  the  datum  of  the  gage.  The  initial  point  for  sound- 
ings is  at  the  top  of  the  face  of  the  right  abutment  at  the  upstream 

«lOlh  CeiiHUH,  vol.  V\,  p.  50. 
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side  of  the  bridge.  The  ehaniipl  is  straiorht  a))ove  and  Inflow  the 
hridife,  and  is  about  2(M)  foot  wide  at  ordinary  stiij^es,  broken  by  one 
pier.  The  iNinks  are  high  and  nx^ky  and  not  subject  to  overflow. 
The  bed  is  rock}'  and  permanent.  The  current  is  swift,  liaving  an 
oUs*^rved  mean  velocity  of  1.53  feet  |)er  second  at  a  gage  height  of 
4.2^^  the  lowest  measurement  made.  The  gage  is  read  twice  daily  by 
F.  R.  Roei-s. 

The  ol»servations  at  this  station  during  1908  have  Wen  made  luider 
the  direction  of  X.  (\  (irover,  district  hydrographcM*. 

liuK'htirfjf  tuenmimnmtx  of  Sferrltiuir  River  at.  Franklin  Juiwlitniy  X.  Jf.,  in  J!fO.'f. 


Dato 


Hyrtrogmpher. 


July  13 

July  14 

July  31 

I 
h^ptember  5 do 

September  9 do 

CK»tf>ber8 


H.  K.  BarrowH. 

....do 

....do 


N.  C.  Grover. 


Oage 
height. 

IXwhtirgG. 

FtH, 

Stnnul-/rd. 

4.46 

1,486 

4.42 

1,422 

4.66 

1,625 

4.67 

1,680 

4.20 

1,140 

4.17 

1,073 

.Vff/rt  daUy  gage  height,  in  feet,  of  yferrimac  River  at  Franklin  Junction,  X.  If.,  for  J90.i. 


iMy 


July.   Aug.  Sept.    Oct.    Nov. 


Dw. 


Day, 


July.  I  Aug.  I  Sept.    Ot't.  ,  Nov.    Dec. 


I 


1 



4.56 

4.30 

4.25 

'» 

«•-*«- 

4.25 
4.35 

4.30 
4.35 

4.10 

4.26 
4.30 

3 

4 

4.35 

4.30 

3.30 

4.:« 

5, 

4.40 
4.40 

4.45 
4.00 

3.95 
4.10 

4.35 
4.35 

6 

4 

4.40 
4.40 

3.95 
4.05 

4.10 
4.15 

4.50 
3.90 

* 

A.  90 

9 

4.35 

3.90 

4.16 

4.50 

4.05 

10 

4.35 



4.15 

4.80 

4.25 

11 

4.50 

4.25 

4.30 

4.25 

12 

4.15 

4.45 

4.15 

4.40 

4.20 

13 

4.50 

5.20 

3.50 

4.40 

4.30 

U 

4.25 
4.30 
4.25 

4.90 
4.55 
S.96 

4.06 
4.05 
4.05 

4.40 
4.40 
4.30 

4.40 
4.10 
4.10 

L) 

16 

3.90 
3.95 
4.00 
4.00 
3.90 
3.«0 
3.90 
4.00 
4.00 
8.95 
4.a"> 
4.20 
4.10 
4.10 
4.40 
4.35 


17 
IS 
1  ) 

•:o 


4.30 
4.35 
3.8o 
4.25 


21 

5. 15 

5. 

•>J 

5.70 

4. 

-* 

5.40 

4. 

21 

5.50 

4. 

2r, 

o.  40 

4, 

26 

4.20 
4.55 

4 

27 

4. 

28 

4.:i') 

4. 

29 

4.50 

4. 

30 

4. 55 
4.55 

4 

31 

4 

40 
40 
40 
40 
•25 
45 
45 
50 
50 
50 
40 
40 
25 
15 


4.10 
4.15 
4. 15 
3.90 
4.00 
4.10 
4.00 
4.00 
4.00 
4.00 
3.  HO 
3.90 
4.10 
4.10 


4.30 

1 
4.20 

4.80 

4.50 

5. 10 

4.65 

5.10 

4.40 

4.«0 

4.20 

4.65 

3.90 

4.45 

4.15 

4.40 

4.25 

4.20 

4.10 

4. 25 

4.a5 

4.35 

4.10 

4.40 

4.00 

4.45 

3.80 

1.30 

3.90 

4.30 

# 

4.30 
4.45 
4.80 
4.80 
5.45 
6.20 
5. 20 
4.60 
4.60 
4.65 
4.50 
4.60 
4.70 
4.70 
4.70 
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MERRIMAC   RIVER  AT  LAWRENCE,    MASS. 

Records  of  flow  of  this  river  at  Lawrence  have  been  kept  for  more 
than  fifty  years,  but  have  never  been  published  in  full.  Figures  for 
the  monthly  maximum  and  minimum  discharges  from  1890  to  1897 
were  published  in  the  Nineteenth  Annual  Report,  Part  IV;  the  daily 
discharge  for  1897,  1898,  and  1899,  in  Water-Supply  Paper  No.  Ho; 
the  daily  discharge  for  1900,  in  Water-Supply  Paper  No.  47;  the  daily 
discharge  for  1901  and  1902,  in  Water-Supply  Paper  No.  82.  Those 
figures  are  furnished  by  R.  A.  Hale,  principal  assistant  engineer  of 
the  Essex  Water  Power  Company. 

For  a  portion  of  the  year  water  from  the  Sudbury  and  Nashua 
drainage  basins  is  wasted  into  the  Merrimac,  and  therefore  the  diain- 
age  area  is  a  somewhat  variable  quantity.  During  the  dry  months  a 
very  small  amount  is  received.  The  following  tables  give  the  flow  of 
the  Merrimac  at  Lawrence,  also  the  quantity  wastexi  from  the  Sudbury 
and  Nashua  drainage  basins,  that  reaches  the  Merrimac.  The  latter 
table  is  based  on  data  furnished  by  the  Metropolitan  Water  and 
Sewei*age  Board  of  Boston.     The  drainage  areas  are  as  follows: 

Drainage  areas  in  Merrimac  Bonn. 

Sq.  mUes. 

Total  Merrimac  River  drainage  basin  above  Lawrence 4, 664 

Nashua  River  drainage  basin  above  gaging  station 119 

Sudbury  drainage  basin,  Framingham,  Dam  No.  1 i 75 

Cochituate  drainage  basin. . : 19 

Total  Nashua,  Sudbury,  and  Cochituate  drainage  basins 213 

Net  drainage  basin  of  Merrimac,  excluding  Nashua,  Sudbury,  and 
Cochituate  basins 4, 461 

The  quantity  as  measured  at  Lawrence  includes  the  water  from  Sud- 
bur}',  Nashua,  and  Cochituate,  and  in  getting  the  absolute  yield  of  the 
river  this  should  be  considered  in  reference  to  the  drainage  areas, 
either  by  deducting  it  from  the  Merrimac  flow  and  usiiig  the  net  area 
of  the  Merrimac  and  the  net  flow  of  the  Merrimac,  or  by  getting  the 
total  3neld  of  both  the  Sudbury  and  Nashua  with  the  Merrimac  and 
using  the  total  area. 
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}fmn  daily  digckarge,  in  secondrfeet^  of  Merritnae  River  at  Laurence ^  Ma»»,yf(jr  1903, 


— 



1 

9,033  26,761  25,268 

10,077  30,045  1  25,675 

9.401 

27,928 

22,025 

9,689 

22,588 

20,112 

11,622 

19,177 

20,008 

12,443 

17,744 

21,321 

Day.     '    JaD.    '    Feb.    i   Mar.    ■    Apr. 


1 ,  8,478 

2 8,298 

3 7.877 

4 8,850 

h :  11,264 

6 ,  11,137 

7 10,448 

J? 9,586 

9 8,630 

10 7,096 

n 6,449 

12 7,355 

13 6,420 

14 6.776 

15 7,136 

16 :  7,179 

n 6,379 

IS 5,645 

19 6.549 

» 5.954 

21 5,930 

■22 7,257 

•23 8,590 

24 8.187 

25 7,965 

26 8,026 

7,064 

29. 


6,662 
6,672 

30 ■    7,125 

SI ;    7.705 


11,056 
9.123 
8.309 
7,876 
8.040 
9,279 
12,856 
13.930 
12,752 
11,861 
9.919 
8.461 
8,209 
8,095 
7,365 
7,038 
7,890 
7,245 
7,192 
7,024 
6,896 
7,964 


15,694 
15,260 
22,311 
32,3(H 
37,542 
43,867 
45.469 
39,851 
32,205 
■29,438 
25.507 
22.441 
21.163 
20,566 
23,260 
28.051 
31,840 
87,098 
89,050 
37,107 
29,868 
23,361 
^,328 
19,778 
20,322 


18,395 
17,323 
19,760 
21,866 
20,907 
17,917 
16.515 
15.341 
14,362 
15.634 
17,833 
17,242 
14,702 
13,556 
12,600 
11,533 
10,258 


I  10,220 
I  9,453 
8,331 
8,469 
7,221 
6,951 
6,815 


May. 

6,748 
6,971 
6,212 
6,132 
5,905 
6,042 
6,071 
5,901 
5,675 
5,008 
4,505 
4,973 
5,001 
4,877 
4,677 
4,324 
3,770 
4,404 
3,902 
3,910 
3,8(V4 
3,656 
3.168 
2.407 
3,373 
3,812 
2,487 
2,705 
2,788 
2,054 
653 


June.     July. 


Aug.  ,  Sept. 


Got.   I  Nov. 


2,005 
1,637 
1,541 
2.540 
2,701 
1,773 

562  i 
3,622  ' 
2,804 
2,729 
2,741  I 
2,940 
3,579 
11,930  I 
16,400  ' 
15,400 
17,200 
14,200 
11,520 
9,410 
7,890  I 
24,400 
35,600 
28,384  , 
21,521 
18,112 
14,994 
11,757 
10,296 
8,659 


7,708 
7,804 
6,891 
5,248 
4,718 
5,591 
4,742 
3,836 
4,419 
4,892 
2,822 
2,447 
4,371 
3,489 
3,200 
3,519 
3, 126 
2,131 
2,266 
4,470 
3,877 
5,641 
7,856 
7,270 
6,530 
5,082 
5,526 
4,194 
3,951 
3,846 
8,668 


3,652 
3,011 
4,689 
3,243 
3,882 
8,542 
4,267 
3,842 
3,286 
4,834 
3,318 
3,276 
3,295 
3,852 
3,166 
2, 242 
4,127 
2,939 
2,824 
2,667 
2,668 
2,850 
2,847 
4,220 
3,106 
3,054 
3,417 
3,477 
2,373 
2,327 
4,293 


2.890 
2,982 
3,481 
2,921 
1.786 
1.804 
2,254 
4,111 
3,012 
2.838 
2,574 
1,602 
304 
3,110 

I  2,792 
2,579 
2,668 
2,509 
1,688 
331 
3,419 
2,763 

'  2,581 

,  2.325 
2,333 

,  1,563 

373 

2,833 

2,:i6i 

I  2,858 


2,444 
2,574 
1,675 
389 
2,649 
2,529 
2,415 
2,567 
2,705 
1,686 
2,795 
5,950 
5,910 
6,218 
5,347 
5,223 
3,394 
3,909 
5,806 
6,145 
5.608 
5,164 
4,463 
3,043 
3,061 
4,871 
4,076 
3,150 
3,278 
3,317 
2,238 


1,890 
4.264 
3,065 
3,176 
3,012 
3,042 
1,956 
1.789 
4,189 
3,142 
3,019 
3,028 
2,989 
1,892 
1,163 
3,767 
3,064 
3,232 
4,187 
4,641 
3,504 
2,803 
4,430 
3,375 
8,093 
1,114 
3,787 
2,378 
1,257 
3,751 


Dec. 

2,906 
2,741 
2,717 
2,762 
1,686 
426 
3,170 
2,327 
2,717 
2,778 
8,163 
2,210 
2,077 
4,465 
4,440 
8.728 
4,096 
8,488 
2,323 
1.668 
5,806 
9,348 
8,833 
7,195 
5,121 
4,730 
4,111 
5,144 
3,489 
3,059 
8,155 


PEMIGEWA8SET   RIVER  AT  PLYMOUTH,  N.  H. 

This  station  was  established  September  5,  1903,  by  N.  C.  Grover. 
It  is  located  at  the  wooden  highway  bridge  below  the  mouth  of  Bakers 
River  in  the  town  of  Plymouth.  The  drainage  area  at  this  point  is 
♦J15  square  miles.  The  headwaters  of  the  river  lie  in  the  mountainous 
country  to  the  west  of  Mount  Washington,  at  elevations  of  more  than 
2.0(X)  feet.  At  North  Woodstock,  Pemigewasset  River  is  formed  by 
the  junction  Of  East  Branch,  Middle  Branch,  and  Moosilauke  Brook, 
at  an  elevation  of  about  700  feet.  Thence  the  waters  flow  south, 
receiving  Mad  River  from  the  east  and  Bakers  River  from  the  west, 
until  at  Plymouth,  about  20  miles  below  North  Woodstock,  the  eleva- 
tion is  between  400  and  500  feet.  The  underlying  rock  in  this  basin 
is  usually  granite,  exposed  in  the  mountain  summits.  The  basin  con- 
tains some  of  the  best  spruce  standing  in  New  England.  Large  areas 
in  the  basin  of  East  Branch  are  still  in  virgin  forest;  other  areas  Have 
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been  practically  stripped,  especially  on  Hancock  Brook,  a  tributary 
of  East  Branch,  and  in  the  basin  of  Middle  Branch. 

The  height  of  water  at  Plymouth  has  been  recorded  daily  since 
January  1,  ISSd,  during  which  time  extensive  deforestation  in  the 
basin  above  has  taken  place.  This  record  of  gage  height  ha;^  lieen 
kindly  given  to  the  United  States  Geological  Survey  by  Locks  and 
Canals  Company,  of  Lowell,  Mass.  From  these  the  daily  discharge  of 
the  river  since  that  date  can  be  estimated  when  a  sufficient  numl)er  of 
measurements  of  flow  at  the  station  has  })een  made  to  warrant  the  con- 
struction of  a  rating  table. 

A  standard  chain  gage  is  attached  to  the  guard  rail  of  the  sidewalk 
of  the  bridge  on  the  upstream  side;  length  of  chain,  34.69  feet.  It  is 
referred  to  bench  marks  as  follows:  (1)  Marked  point  on  rail  of  bridge 
near  gage;  elevation,  34  feet.  (2)  North  corner  of  intermediate  gran- 
ite gage  set  by  Locks  and  Canals  Company  of  Lowell,  Mass.;  elev^a- 
tion,  13.27  feet.  (3)  North  corner  of  lowest  granite  gage  set  by  same 
company;  elevation,  7.11  feet.  All  elevations  refer  to  the  datum 
of  the  gage.  The  initial  point  for  soundings  is  at  the  top  of  the 
face  of  the  right  abutment  on  the  upstream  side.  The  channel  is 
straight  for  1,000  feet  above  and  below  the  bridge,  and  is  about  l^o 
feet  wide  at  ordinary  stages,  broken  by  one  pier.  The  banks  are 
high  and  rocky.  The  bed  is  permanent;  rocky  in  the  right  half  and 
gravelly  in  the  left.  The  velocity  is  rapid  in  the  right  and  sluggish 
in  the  left  half.  At  low  water  the  measurements  of  flow  through 
the  left  channel  are  made  by  wading.  The  lowest  observed  mean 
velocity  is  one  foot  per  second.  The  gage  is  read  twice  daily  by 
Frank  Morton. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Pemigeirnsset  River  ai  Ply  mouthy  N,  H.,  in  190S. 


Date. 


Hydrographer. 


September  5 N.  C.  Grover 


September  22 
October  9 


H.  K.  Barrows. 
N.  C.  Grover.., 


Gase 
Height. 


Fret. 
1.85 
174 
1.98 


Diw^haixt*. 

Serond-fect. 
270 
238 

285 
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J/^ran  daily  gage  heighty  in  feet,  of  Pen\igeiras»el  River  at  Phfniiwth,  X.  If.,  for  f.Ht.i. 


Day. 


Sept. 


1 

2 1 

1 
3 

4 

1.90 

h 

1.92 

b 

1.90 

f...... .......... 

2.02 

► 

2.05 

9 

10 

1.90 
1.90 

u 

1.78 

12 

1.82 

13 

1.60 

M 

1.62 

15 

1.60 

16 

1.52 

Oct.    ,    Nov, 


1.75 
1.62 
1.52 
1.45 
1.62 
1.78 
1.98 
1.82 
2.20 
2.78 
2.40 
2.20 
2.10 
2.10 
2.00 
1.88 


2.20 

2.10 

2.10 

2.05 

2.00 

2.a5 

2.52 

2.35 

2.15 

2.06  I 

2.10  I 

2.00 

1.98 

1.90 

l.ft5 

1.90 


Dec. 


1.80 
1.75 
1.70 
1.72 
1.70 
1.75 
1.78 
1.80 
1.75 
1.80 
1.82 
1.80 
1.90 
2.42 
2.55 
2.48 


Day. 


Sept. 


17 

1.42 

18 

1.72 

19 

2.10 

20 

2.  ( 0 

21 

1.82 

22 

1.72 

23 

1.65 

24 

1. 62 

25 

1.58 

26 

1.52 

27 

1.45 

28 

1.50 

29 

1.82 

80 

1.78 

31 

Oct. 

1.88 
3.65 
3.65 
2.78 
2.58 
2.18 
2.30 

2.  as 

2.30 
2.12 
2. 15 
2.05 
1.95 
2.10 
2.10 


Nov.        Dec. 


2.02 
2.42 
2.60 
2. 45 
2. 10 
2. 10 
2.1)5 
2.  l.'» 
2.38 
2.30 
1.90 
1.78 
1.70 
1.80 


2.40 
2.22 
2.28 
2.90 
6.40 
7.18 
6.  :>2 
6.48 
6.32 
6.00 
5.90 
5.80 
5.G5 
5.40 
5.20 


CONTOOCOOK   RIVER  AT  WEST  HOPKINTON,  N.  H. 

This  station  was  established  July  9,  1903,  by  H.  K.  Barrows.  It  is 
located  at  the  wooden  highway  bridge  near  the  railway  station  at  West 
Hopkinton.  The  drainage  area  at  this  point  is  410  square  miles.  A 
standard  chain  gage  is  attached  to  the  downstream  side  of  the  board 
covering  of  the  bridge;  length  of  chain,  26.11  feet.  It  is  referred  to 
a  bench  mark  on  the  highest  point  pf  the  large  rock  on  the  south  side 
of  the  road,  15  feet  northwest  of  left  abutment;  elevation,  21.55  feet 
above  gage  datum.  The  initial  point  for  soundings  is  at  the  down- 
^^tream  side  of  the  right  abutment  at  the  top.  The  channel  is  straight 
for  300  feet  above  and  500  feet  below  the  station,  and  is  *  about 
125  feet  wide  at  ordinary  stages.  The  banks  are  high  and  rocky  and 
not  subject  to  overflow.  The  bed  is  rough  and  rocky,  but  permanent. 
The  current  is  rapid;  the  lowest  observed  mean  velocity  is  1.27  feet 
per  second,  at  gage  height  2.42  feet.  The  gage  is  read  twice  daily  by 
Frank  H.  Carr. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

IHseharge  mecuurementi  of  Contoocook  River  at  West  Hopkinton ,  X.  /f.,  in  1903. 


Date. 


Hydn>^nip!ier. 


height.   ,  I>>^»^*^«- 


July9 

July  14 

July  30 

September  8 
October?... 


H.  K.  Barrows. 
N.  C.  Grover. .. 
H.  K.  Barrows. 

do 

N.  C.  Grover. . . 


Feet. 
3.00 
2.93 
2.84 
2.58 
2.42 


Second-feet. 
372 
340 
3a5 
220 
163 
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Mea7i  daily  gage  height,  in  feel,  of  CorUoocook  River  at  West  Hopkinton,  N.  H.,for  ItfOi. 


Day. 

July. 

X 

2 ' 

3 1 

4 ' 

5 1 

6 ' 

7 

8 

3.00 

9 

2.95 

10 

2.92 

11 

12 

2.99 
2.95 
2.80 
2.90 
2.85 

13 

u 

15 

16 

Aug.  I  Sept.  '  0<;t.      Nov. 


Day. 


3.16 
2.95 
2.82 
2.78 
2.98 
3.28 
3.35 
3.15 
3.05 
2.95 
2.80 
2.92 
2.88 
2.82 
2.78 
2.70 


3.05 
3.02 
2.95 
2.85 
2.82 
2. 75 
2.82 
2.65 
2.62 
2.62 
2.50 
2.48 
2.42 
2.65 
2.48 
2.45 


2.68  I    2.78   1  17, 


2.52 
2.58 
2.48 
2.55 
2.48 
2.45 
2.48 
8.00 
3.85 
3.90 
3.70 
3.95 
3.86 
3.52 
3.30 


2.78 
2.82 
2.85 
2.90 
2.95 
2.92 
2.88 
2.85 
2.80 
2.82 
2.82 
2.82 
2.78 
2.70 
2.68 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


July. 

Aug. 

Sept. 

2.90 

2.70 

2.55 

2.85 

2.58 

2,62 

2.90 

2.68 

2.82 

2.95 

2.78 

2.72 

3.25 

2.98 

2.72 

3.a5 

2.88 

2.60 

3.95 

2.82 

2.56 

3.85 

2.75 

2.60 

3.65 

2.70 

2.52 

3.20 

3.35 

2.48 

3.00 

3.40 

2.42 

2.90 

3.15 

2.55 

2.90 

2.95 

2.52 

3.06 

2.92 

2.62 

3.28 

1 

8.02 

Oct.     Nov. 


3.06  > 
3.90  I 
3.62  I 
3.45  I 
3.22 
3.05 
3.(6 
3.a'>  ' 
3.10  I 
3.02  , 
2.92  , 

2.a^  , 

2.90 
2.&:  i 
2.80 


3.02 
3..V. 
3.8« 
3.« 
3.11 
2.!^ 
3.0U 
1% 
3.10 


o  Frozen  November  26  to  December  31. 


ftUDBURY   RIVER  AT   FRAMINGHAM,    AND  TAKE   COCHITUATE   AT 

COCHITUATE,  MAS8. 

Sudbury  River,  a  small  stream  of  eastern  Massachusetts,  receives 
water  from  an  area  west  of  Framingham.  It  flows  thence  in  a  northerly 
course  through  meadows  and  swamps  and  joins  Assabet  River  to  form 
Concord  River,  which  in  turn  continues  northerly,  entering  Merrimac 
River  immediately  below  the  city  of  Lowell.  Storage  reservoirs  have 
been  constructed  by  the  city  of  Boston  and  the  Metropolitan  Water 
Board,  controlling  the  greater  part  of  the  flow  from  this  basin. 

Lake  Cochituate  drains  into  Sudbury  River  a  short  distance  below 
Framingham.  It  is  controlled  as  a  storage  reservoir  by  the  Metro- 
politan Water  Works. 

Sudbury  River  and  Lake  Cochituate  have  been  studied  by  the 
engineers  of  the  city  of  Boston,  the  State  board  of  health  of  Massa- 
chusetts, and  the  Metropolitan  Water  Board,  and  records  of  rainfall  in 
the  Sudbury  basin  have  been  kept  since  1875,  and  in  the  Cochituate 
basin  since  1852,  but  the  latter  are  considered  of  doubtful  accuracy 
previous  to  1872.  The  records  of  run-off  from  1875  to  1898,  inclusive, 
for  Sudbury  River,  were  published  in  the  Twentieth  Annual  Report, 
Part  IV,  and  those  for  Lake  Cochituate  from  1863  to  1899,  inclusive, 
in  Water-Supply  and  Irrigation  Paper  No.  35. 

The  following  tables,  furnished  by  Frederic  P.  Stearns,  give  the 
results  for  1903;  also  the  averages  for  twenty-nine  years  for  Sudbury 
River,  and  for  forty-one  years  for  Lake  Cochituate. 
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E^hnattd  monthly  run-off  of  Sudbury  River  bagin  at  Framinghtun,  Mom. 

[Drainage  area,  75.2  nquaro  inllofl.] 


Month. 


Run-off. 


Second-feet 

per  BQuare 

mile. 


Depth  in 
inches. 


1903. 

Januarv  

February | 

March 

April I 

Mav 

June - ' 

July I 

Aug:iist ! 

September • 

October ' 

November 

I 

December 

The  year 

1875-1903. 

January  

Februan- 

Man-h 

April 

May 

June ' 

July 

August 

September 

Octol>er 

November . . 

December 

Average ' 


2.685 

3. 526 

5.  344 

3.  498 

.542 

3. 075 

.689 

.475 

.201 

.761 

.561 

.901 


1.841 


Rainfall 
in  inches. 


3.096 
3.  672 


6.  lol 

3.903 

.625 

3. 431 

.794 

.547 

.225 

.877 

.626 

1.038 

24. 995 

3.80 
3. 95 
6.  63 
2.99 
.93 
9.25 
2.77 
3.67 
1.75 
4.72 
1.56 
3.14 


45.16 


1.922 

2.216 

4.18 

2.  933 

3. 076 

4.39 

4.620 

5.  326 

4.66 

3.212 

3. 582 

3.43 

1.734 

1.999 

3.  37 

.813 

.907 

3.10 

.:«)6 

.353 

3.  73 

.456 

.526 

4.06 

.360 

.402 

3.  23 

.800 

.922 

4.31 

1.375 

1.534 

4.03 

1.718 

1.981 

3.85 

1.680 

22.  824 

46.34 
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Eslimaled  monthly  run-off  of  lAtke  Cochilvuite  bcutin  at  CochilaaUy  Mom. 

[Drainage  area,  18.87  square  miles.] 


Month. 


January  . 
February 
March . . . 

April 

May 

June 

July 


August 

September. 
October  .. 
November , 
December 


The  year 


January  . 
February 
March... 

April 

May 


June 
July. 


August 

Septeinl>er 
OctobtT  . . 
NovenilKT 
DcconilHT  , 


A  verage 


1903. 


186:^1903. 


Run-off. 


I 


Sec6nd-feet 

per  souare 

mile. 


2.184 

2.734 

4.311 

3.106 

.689 

2.132 

.553 

.408 

.130 

.886 

.534 

.815 

1.531 


1.760 

2. 516 

3. 439 

2.640 

1.531 

.730 

.471 

.666 

.647 

.  914 

1.280 

1.509 

1.503 


Depth  In 
jnohej*. 


RainlRll 
in  inches. 


2.52 

2.85 

4.97 

3.46 

.79 

2.38 

.64 

.47 

.14 

1.02 

.60 

.94 


2.03 
2.64 
3.97 
2.94 
1.77 

.81 

.54 

.  // 

.72  . 
1.05  j 
1.43  ' 
1.74 

20.41 


3.81 
3.  88 
6.30 
3.17 
1.56 
7.61 
3.00 
4.20 
1.31 
4.27 
1.53 
3.18 


20.  78         43.  82 


3.92 
4.06 
4.49 
3.58 
3.  77 
3.02 
4.19 
4.43 
3.43 
4.47 
4.22 
3. 57 


47.  15 


SOUTH    BRANCH    OF   NASIRTA    RIVER   AT   CLINTON,  MASS. 

Since  Julv,  lStK>,  the  flow  of  the  South  Bmnch  of  Na^shua  River  has 
been  measured  at  Clinton  l)v  the  engineers  of  the  Metropolitan  Wat^^ 
Hoard.  The  results  of  these  measurements  have  l)een  furnished  hv 
Frederic  P.  Stearns,  chief  engin(»er.  A  larjjfe  storage  reservoir  is  now 
being  constructed  at  Clinton,  Mass.     Water  was  stored  to  an  appre- 
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liable  extent  in  this  reservoir  during  1903.  Beginning  with  1SJ»7  the 
flow  has  been  corrected  for  loss  and  gain  of  storage  in  ponds  and  mill 
res^ervoirs  on  the  watershed,  so  that  the  results  show  the  natural  flow 
of  the  stream.  The  following  tables  give  the  results  for  1903,  also  the 
average  for  the  years  1897-1903,  inclusive: 

Edhnaled  montJUy  run-off  of  South  Branch  Nashua  River  bagin  nl  Clinton,  Mass. 

[Drainage  aiva,  119  fiquarc  mile».] 


Month. 


1903. 


January . 
Febrnan- 
March . . . 


April. 
Mav. 


Jane 


Julv 

August 

September , 
()ctober  . . . 
November 
December 


The  vear  1903. 


1897-1903. 


Janaar\' . . 
February  . 

March 

April 

May 

June 

July 

Aiijrust 

September 
October  ... 
Novem>K?r , 
I)eceml)er 


Average 


Run-off. 


nd-feet 
square 
alle. 

Depth  in 
inches. 

Rainfall 
in  inches. 

1.957 

2.  256 

2.85 

3.300 

3.436 

4.42 

5.297 

6.107 

6.58 

3.463 

3.864 

3.10 

.880 

1.015 

1.24 

3.297 

3.  678 

10.  37 

.966 

1.114 

3.43 

.IM 

.846 

?.88 

.580 

.647 

2.93 

1.065 

1.228 

4.43 

.981 

1.095 

2.36 

1.476 

1.702 

3.99 

1.988 

26.  988 

49.58 

1.924 

2.^218 

3.56 

2.564 

2.670 

4.a5 

4.969 

5.729 

5.27 

3. 977 

4.  438 

4.08 

2.017 

2.  325 

3.51' 

1.475 

1.(546 

4.  53 

.826 

.  953 

4.  52 

.870 

1.003 

4.70 

.  523 

.584 

3.28 

1.009 

1.163 

4.(H 

1.44H 

1.614 

4.07 

2.  719 

3.  i;i5 

5.  16 

2.  024 

27.  478 

51.07 

1          , 
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CONNECTICUT  RIVER  DRAINAGE  BASIN. 

Connecticut  River  has  its  source  in  Connecticut  Lake,  in  northern 
New  Hampshire.  Its  extreme  headwaters,  however,  lie  in  the  prov- 
ince of  Quebec^  and  in  the  mountains  on  the  northern  boundary  of 
New  Hampshire;  thence  the  river  flows  in  a  southerly  direction 
between  New  Hampshire  and  Vermont  and  through  Massachusetts 
and  Connecticut  into  Long  Island  Sound.  The  total  drainage  area  is 
11,085  square  miles,  of  which  155  square  miles  lie  in  the  province  of 
Quebec.  Its  total  length  from  Connecticut  Lake  to  Long  Island 
Sound  is  345  miles.  On  its  banks  are  many  cities  and  towns  of 
importance.  It  is  in  general  closely  followed  by  one  or  more  railroad 
lines.  Water  power  is  used  at  several  points,  notably  at  Windsor 
Locks  in  Connecticut,  Holyoke  and  Turners  Falls  in  Massachusetts, 
and  Bellows  Falls  and  Wilder  in  Vermont.  The  valley  of  Connecti- 
cut River  proper  is  very  generally  in  farm  lands.  Many  of  its  tribu- 
tary basins,  however,  especially, in  the  northern  portions,  are  heavily 
wooded. 

Estimates  of  the  flow  of  this  river  at  Hartford,  Conn.,  from  1871 
to  1885,  inclusive,  have  been  published  in  the  Fourteenth  Annual 
Report  of  the  United  States  (ieological  Survey,  Part  H,  pages  14<»- 
146.  Estimates  of  flow  at  Holyoke,  Mass.,  from  1880  to  1895,  inclu- 
sive, have  been  published  in  Bulletin  No.  140,  pages  87-41,  and  for 
1896  and  1897  in  the  Nineteenth  Annual  Report,  Part  IV,  page  116. 
The  dminage  areas  of  the  river  and  of  several  of  its  tributaries  are 
given  in  the  following  table: 

Drainage  area  of  Connecticut  River  and  tributaries. 


River.  I>()cality.  Area. 


Connecticut Mouth 

Do Hartford,  CJonn 

Do '  Orford,N.H  .. 


Do In  Canada 

Ashuelot Winchester,  N.  H 

White Sharon,  Vt 

Animonoosnc Bretton  Woods,  N.  H 

Zealand ^  Mouth 

Israel Below  South  Branch 

Do Above  South  Branch 

PasBunipsic !  St.  Johnsbury  Center,  Vt 


Square  milo'. 

11,085 

10,  23.'> 

3,  305 

155 

385 

680 

M 

14 

21.  2 

8.7 

31K) 

The  Tnited  States  (geological  Survey  maintains  gaging  stations  in 
this  basin  on  Connecticut  River  at  Orford,  N.  H.;  on  Israel  River  at 
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Jefferson  Highlands,  N.  H.;  on  Pa^j^umpBic  River  at  St.  Johnshury 
Center,  Vt.;  on  Ammonoo.suc  River  at  Bretton  Wotxis,  N.  11. ;  on  Zea- 
land River  at  Twin  Mountain,  N.  IL;  on  White  River  at  Sharon,  Vt., 
and  on  Ashuelot  River  at  Winchester,  N.  H. 


CONNECTICUT   RIVER  AT  ORFORD,  N.  H. 

This  station  was  established  August  6,  1900,  by  E.  G.  Paul.  It  is 
located  at  the  wooden  highway  bridge  between  Orford,  N.  H.,  and 
Fairlee,  Vt.,  and  is  about  75  miles  from  the  source  of  the  stream.  The 
drainage  area  at  this  point  is  3,305  square  miles.  A  standard  chain 
gag-e  is  attached  to  the  inside  timbers  of  th^  upper  side  of  the  bridge, 
125  feet  from  the  left  abutment;  length  of  chain,  42.95  feet.  It  is 
referred  to  ben<'h  marks  as  follows:  (1)  Top  of  downstream  corner  of 
right  abutment  at  face;  elevation,  30.34  feet.  (2)  Top  of  downstream 
comer  of  left  aliutment  at  face ;  elevation,  31 .  08  feet.  (3)  Nail  in  root  of 
elm  tree  on  Orford  side,  28.4  feet  from  southwest  corner  of  bridge  and 
11.6  feet  from  produced  line  of  downstream  side  of  bridge;  elevation, 
40.11  feet.  Elevations  are  above  gage  datum.  The  channel  is  straight 
for  at  least  1,000  feet  above  and  1,000  feet  below  the  station,  is  about 
275  feet  wide  at  ordinary  stages  of  the  river,  and  is  broken  by  one 
pier.  The  bed  is  of  gravel  and  permanent,  while  the  current  is  strong. 
The  gage  is  read  once  daily  by  Frank  H.  Gardner,  of  Orford,  N.  H. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meamtrements  of  Connecticut  River  at  Orfordj  X.  If.y  in  1903. 


Diite. 


HydroKraph<^r. 


Gafe 
height. 


Feet. 


Januaxy  24 Chaa.  A.  Ilolden «  6. 00 

Janaary29 do •  «5.40 

I)o do •. «  5. 50 

JannarvSO do «6.00 


do 

do 


February  7 

Do 

March  14 

April  23 

Jane  2 

Juivie 

August  29 

•  Heptember  19 do 

September  26 do 


a6.05 
«  6. 05 


do 20.70 

....do I  8.25 

E.  C.  Murphy 3.  26 

N.  C.  Grover 3. 53 

Chas.  A.  Holden I  4.55 

: 2.30 

2.13 


Sectmd-fret. 

2,968 

2,621 

2,()89 

2,  979 

2,994 

3, 033 

h  24,  740 

6,  221 

1,171 

1,517 

2, 146 

768 

673 


a  Through  ice;  gage  height  i«  to  bottom  of  ice. 
IRK  97— 04 6 


b  Estimated. 
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Mean  dailij  gatje  heiglUj  in  feet ^  of  ConrwcticiU  River  at  Orfordj  N.  H.,  for  190S. 


2. 
3. 
4. 


6. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


1 a7.70 


Jan.      Feb.     Mar.  .   Apr 


7.70 
7.80 
7.80 


7.40 


I 


7.00 


6.90 


6. 
6. 


70 
70' 


6. 
6. 
7. 
7. 
G. 
6. 
6. 
6. 
6. 
7. 
8. 


10 
60 
50 
30 
80 
70 
50 
30 
60 
00 
00 


8.80 
8.70 
8.40 
8.20 
8.20 
8.10 
7.40 
7.00 
7.(K> 
7.10 
7.30 
7.10 
7.  HO 
8.50 
8.40 
8.30 
8.30 
7.90 
7.40 
7.40 
7.30 
7.30 
7.30 
7.30 
7.10 
7.00 
7.00 
6.80 


13.10 

15.60 

15.40 

14.70 

14.00 

13.50 

12.40  I 

12.10 

If).  50 

19.10 

22.40 

23.10  ! 

22.90  I 

21.20 

20.30 

19.80 

19.20 

17.80  I 

16.50  i 

17.50  ' 

20.70  ' 

23.20 

25. 10 

26. 10 

26.00  I 

24.70 

22.50 

19.60  I 

16.70  ! 

14.70 

13.50 


16.00 
15.00 
13.50 
13.80 
18.20 
16.20 
14.70 
13.60 
14.40 
14.40  ' 


May. 

June. 

8.00 

4.00 

8.10 

3.50 

8.00 

3.30 

7.40 

3.30 

7.10 

3.10 

6.80 

3.00 

6.50 

1 

3.20 

14.20 

13. 50 

12.60 

11.60 

11.50 

11.30 

11.40 

10.40 

9.90 

9.80 

9.20 

8.60 

8.40 

7.90 

7.90 

7.90 

7.80 

7.70 

7.50 

7.50 


6. 50 
6.60 
6.80 
6.90 
7.00 
6.80 
6.00 
6.20 
5.80 
5.80 
5.80 
5. 40 
5.00 
5.00 
4.90 
4.30 
4.50 
4.40 
4.00 
3.80 
3.70 
3.70 
3.60 
3.60 


3.40 
3.50 
3.80 
3.60 
4.60 
7.25 
9.60 
9.60 
8.00 
6.60 
5. 70 
5.30 
5.30 
5.60 
5.90 
8.50 
8.00 


July. 

4.40 
4.40 
4.60 
4.90 
5.00 
4.60 
4.30 
4.10 
3.70 
3.50 
3.70 
4.50 
5.00 
4.50 
3.90 
3.50 
3.60 
4.50 
5.50 
5.50 
4.80 
4.80 
4.80 
4.90 


Aug.   Sept.    Oct.    Nov.  ■  De<* 


7.10  1  5.00 
6.00  '  4.90 


5.80 
5.00 
4.60 
4.60 


5.90 
6.50 
6.00 
5.40 
5.10 


5.10 
6.00 
5.50 
4.50 
4.20 
3.80 
3.80 
3.70 
3.70 
3.70 
3.90 
4.50 
4.50 
4.40 
4.30 
4.20 
4.50 
4.10 
3.40 
3.30 
3.60 
4.70 
5.80 
5. 70 
5.50 
5.10 
4.80 
4.90 
4.60 
4.30 
4.40 


4.40 
4.30 
4.30 
4.20 
4.20 
4.20 
4.00 
3.40 
3.10 
3.00 
2.80 
2.80 
2.80 
2.70 
2.70 
2.50 
2.30 
2.20 
2.30 
2.30 
2.40 
2.30 
2.20 
2.10 
2.00 
2.10 
2.10 
2.20 
2.20 
2.30 


2.50 
2.50 
2.60 
2.60 
2.60 
2.90 
3.20 
3.30 
3.30 
3.40 
3.20 
3.00 
2.80 
2,50 
2.60 
2.60 
2.70 
2.80 
4.00 
4.20 
4.40 
4.00 
3.70 
3.80 
4.00 
4.30 
4.10 
4.00 
3.70 
3.30 
3.30 


3.30  3.20 

3.40  3.20 

3.70  3.30 

4. 20  3.  KJ 

4. 10  3.  M) 

4.00  3.:w 

3.90  3.70 

4.50  3.70 

4.40  3.ai 

4.20  3.tl0 

4. 10  3. 70 

3.80  3.90 

3.70  3.90 

3. 50  3. 90 

3.30  {b) 

3.40  

3.50  

3.60  

3.60  4.00 
3.40  4.10 
3.20  5.50 
3.40  7.00 
3.40  6.00 
3. 50  5.  «0 
3. 40  5. 30 
8.30  4.yo 
3.10  4.J« 
3.00  4.70 
2.90  4.50 
3.10  4.40 
'  4.40 


I 


«  January  1  to  February  28  to  top  of  ice. 


b  December  15  to  31  to  top  of  Ice. 


Rating  table  for  Connecticut  Rivtr  at  Orford,  N.  It.^  from  January  1  to  February  2S,  tUOS. 


(lage 
eight. 

Diwhaige. 

Gage 

heiglit. 

« 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Feet. 

S/nnnl-ffft. 

Fcft. 

Seamd-feet.  ! 

Fed. 

StCfmd-J(xt. 

Feit. 

StcoTui-feei . 

«.  1 

2,  2«0 

H.  8 

2,720     , 

7.5 

3,210 

8.2  ■ 

3,700 

li.2 

2,  .S20 

6.9 

2,  790 

7.6 

3, 280     ' 

'       8.3 

3,  770 

(1  \\ 

2,  .S80 

7.0 

2,  860 

3,a^)     ' 

8.4 

3,850 

H.4 

2,440     ' 

7.1 

2,  930 

7.8 

3,420 

8.5 

3,930    ' 

6.5 

2,  510 

7.2 

3,000 

7.9 

3, 490     ' 

'            1 

8.6 

4,010    i 

H.H 

2,  580 

7.:^ 

3,  070 

8.0 

3, 560 

8.7 

4,090 

iS.  7 

2,  m 

7.4 

3.  140 

8.1 

3, 6;^) 

8.8 

4.170 

Table  det<*riniiie(l  hy  j^ix  iiieamirenuMit'^  throujjh  ice.     Table  exU»nde(l  bt4ow  6.00 
and  above  7.40.     Table  is  only  approximate. 
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RfUiuff  iabU  for  Connecticut  River  at  Or  ford  j  A'.  11.^  from  March  1  to  DecenJur  ;//,  I9().i, 


DiHchniyo. 

Second-feet. 
14,200 
14,350 
14,500 
14,650 
14,K(K) 

14,  a50 

15,  UK) 
15,  250 

15,  400 
15, 550 
15,700 
15, 850 
16,000 
16,150 
16,300 
16,450 
16,600 

16,  750 
16,900 
17,050 
17,200 
17, 350 

17,  500 
17,650 
17,800 
17,950 
18,100 
18, 250 
18,400 
18, 550 
18,700 
18,850 
19,000 
19,150 
19,  300 
19, 450 
19,600 
19,  750 
19,900 
20, 050 


Gage 
height. 

DitichBrKe. 
Second-feet. 

height 
Ftct. 

Dischnnce.  , 

1 

1 
Hecond-feet. 

1 
height. 

Diwhargt'. 

- 1 
Secoiid-feet. 

Gage 
height. 

>Vrt. 

Feet. 

Feet. 

2.0 

^40 

6.0 

3, 470 

10.0 

1 

8,250 

14.0 

2.1 

680     1 

6.1     , 

3,570 

10.1 

8,390 

14.1     1 

2.2 

725 

6.2 

3,680 

10.2 

8,530 

14.2 

2.3 

770 

6.3 

3,790 

10.3 

8,670 

14.3 

2.4 

815 

6.4 

3,900 

10.4 

8,810 

14.4 

2.5 

860 

6.5 

4,010 

10.5     ' 

8,950 

14.5 

2,6 

906 

6.6 

4,120 

10.6 

9,100 

14.  H     ' 

2.7 

950    ! 

6.7 

4,230 

10.7     • 

9,  250 

14.7 

2.8 

1,000 

6.8 

4,340 

,     10.8 

9,400 

14.8     1 

2.9 

1,050 

6.9 

4,450 

10.9 

9,550 

14.9 

3.0 

1,100 

7.0 

4,560     ' 

11.0 

9,700 

15. 0     , 

3.1 

1,160 

7.1 

4,670 

11.1 

9,850 

15.1 

3.2 

1,220 

7.2 

4,780 

11.2 

10,000 

15.2 

3.3 

1,280 

7.3 

4,890 

.     11.3 

10,150 

15.  3 

3.4 

1,340 

7.4 

5,000 

'     11.4 

10,300 

15.4 

3.5 

1,400     . 

7.5 

5,110     1 

11.5 

10,450 

15.5 

3.6 

'       1,460 

7.6 

5,220 

11.6 

10,600 

15.6 

3.7 

1,530. 

*     7.7 

5,330 

11.7 

10,  750 

15.7 

3.8 

1       1,600 

7.8 

5,440 

11.8 

10,900 

15.8 

3.9 

1,670 

7.9 

5,550 

11.9 

ll,a50 

15.9 

4.0 

1,  740 

8.0 

5,660 

12.0 

11,200 

16.0 

4.1 

1,810 

8.1 

5,780    1 

12.1 

11,350 

16.1 

4.2 

'       1, 880 

8.2 

5,900 

12.2 

11,500 

i     16.2 

4.3 

1,950 

8.3 

6,020 

12.3 

11,650    1 

i       16.3       ; 

4.4 

2,03() 

8.4 

6,140 

12.4 

11,800 

16.4 

4.5 

2,110 

8.5 

6,260     j 

12.5 

11,950     1 

16.5 

4.6 

2,190 

8.6 

6,380 

12.6 

12,100 

16.6    : 

4.7 

!       2, 270 

1 

8.7 

6, 510 

12.7 

12,250 

16.7 

4.8 

2,350 

8.8 

6,640 

'     12.8 

12,400 

16.  8 

1 

4.9 

2,430 

8.9 

6,770 

12.9 

12,  550 

16.9 

5.0 

2,520 

9.0 

6,900 

13.0 

12,700 

17.0 

5.1 

2,610 

9.1 

7,030 

13.1 

12,  850 

17.1 

1 

5.2 

2,700 

9.2 

7,160 

13.  2 

1 

13,000 

17.2 

5.3 

2,790 

9.3 

'       7,290 

13.3 

13,150 

17.3     ' 

5.4 

2,880 

9.4 

7, 420 

18.4 

18, 300 

17.4 

5.5 

2,970 

9.5 

7,550 

13.5 

13,  450 

17.5 

5.6 

3,070 

9.6 

7,690 

13.6 

13,600 

17.6 

5.7 

3, 170 

9.7 

7,  880 

13.7 

13,  750 

■     1/.  / 

5.8 

3,270 

9.8 

• 

7,970 

!     13. 8 

13,900 

17.8 

5.9 

3, 370 

9.9 

8,110 

13.9 

14,050 

'     17.9 

I 
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Rating  table  for  Connecticut  River  at  Orford^  N.  if.,  etc, — Continued. 


Gage 
height. 

DiMcharge. 

Gage 
height. 

►^  Dificharge. 

Gage 
height. 

DiBchaige. 

height. 

DlxcharKe 

Fed. 

Scc(md-/eei. 

lYet. 

tkcvndfect. 

/brf. 

Second-feet. 

FM. 

tSecandr/cet 

18.0 

20,200 

19.8 

22,900 

22.4 

26,800 

24.7 

30,250 

18.1 

20,350 

20.0 

23,200 

22.5 

26, 950 

25.0 

30,700 

18.2 

20,500 

20.3 

23,650 

22.9 

27,550 

26.0 

32,200 

19.0 

21,700 

20.7 

24, 250 

23.0 

27,700 

26.1 

32,350 

19.1 

21,iB50 

21.0 

24,700 

23.1 

27,850 

27.0 

33,700 

19.2 

22,000 

21.2 

25,000 

23.2 

28,000 

28.0 

35,200 

19.6 

22, 600 

22.0 

26,200 

24.0 

1 

29,200 

28.1 

35,350 



1 

_ 

■ 

Table  well  (iete.riniiied  U)  12.00  feet  ga^e  height.     Table  determined  by  two  esti- 
mated flof)d  nieaBuremente  aljove  12.00  feet  gage  height. 

Estimated  mofUhhj  discharge  of  Connecticut  River  at  Orfordf  N.  H,,  for  1903. 

[Drainage  average,  3,060  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


January  . . 
February  . 

March 

April 

May 

June , 

July 

August 

September, 
Octol)er  ... 
November . 
Deceml)er  , 


4,170 
32,350 
20,500 
5,780 
7,690 
4,010 
3,470 
2,030 
2,030 
2,110 


2,720 

11,350 

5, 110 

1,460 

1,100 

1,400 

1,280 

640 

860 

1,050 


2,900 
3,325 
21, 211 
10,659 
3,344 
3,086 
2,313 
2,123 
1,097 
1,303 
1,476 
2,001 


Run-off. 


Second-feet 

per  square 

mile. 


0.95 

1.09 

6.95 

3.49 

1.10 

1.01 

.76 

.70 

.36 

.43 

.48 

.66 


Depth  in 
inches. 


0.71 

1.13 

8.01 

3.89 

1.27 

1.13 

.88 

.81 

.40 

.50 

.54 

.66 


CONNECTICtn:"   RIVER   AT  HARTFORD,  CONN. 

Daily  readings  of  the  height  of  water  at  Hartford  have  been  recorded 
since  February  8, 1896,  by  Edwin  Dwight  Graves,  chief  engineer  Con- 
necticut River  bridge  and  highway  district,  and  through  his  courtesy 
have  been  furnished  to  the  United  States  Geological  Survey. 

These  heights  are  read  on  what  is  known  as  the  "Tollhouse  gage,^"* 
the  zero  of  which  is  set  at  the  low-water  mark  of  1801.^  The  highest 
water  ever  known  in  the  river  was  in  May,  1854 — 29  feet  10  inches?; 
the  lowest,  in  1858 — 1^  inches  below  zero. 


a  See  reix)rt  Thetxiore  G.  EIUr.  ia67  (Ex.  Dw.  H.  R.  No.  153,  40lh  Cong.,  2d  aeae.). 
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This  datum  was  used  in  the  various  surveys  of  the  river  below  Hart- 
ford in  1806-67  (see  previous  reference);  also  the  survey  above  Hart- 
ford in  1871-1878;**  also  survey  of  1897.*  It  is  now  being  used  in  a 
further  survey  of  the  river  above  Hartford  bj'  an  engineer  commission 
appointed  l>y  the  Secretary  of  War  to  stud}'^  the  problem  of  river 
improvenienti$  above  Hartford. 

During  the  low-water  periods  the  tidal  wave  comes  up  the  river  to 
Hartford.  The  visible  effect  of  this  wave  is  dependent  upon  the 
height  of  the  water  and  the  direction  and  course  of  the  wind. 

From  figures  given  in  the  Report  of  the  Chief  of  Engineers  for  1878, 
pages  348-391,  and  from  other  data,  computations  of  the  discharge  of 
Connecticut  River  at  Hartford  from  1871  to  1886,  inclusive,  were  pre- 
pared and  published  in  the  Fourteenth  Annual  Report  of  the  United 
States  Geological  Survey,  Part  II,  pages  140-146. 

yfean  daily  gage  height,  in  feet,  of  Connecticut  River  at  Hartford,  Oyiin.,foT  1903, 


Day. 

Jan. 

6.5 
6.1 
6.3 
7.2 
8.4 
8.5 
7.8 
7.3 
6.7 
8.5 
8.6 
9.2 
8.9 
8.7 
8.5 
8.7 
8.5 
7.7 
7.0 
7.0 
'6.9 
8.3 
8.7 
8.0 
7.3 
7.2 
7.0 
6.7 
6.8 
7.2 

8.0  ' 

1 

Feb. 

8.3 
8.9 
9.3 
9.4 
11.0 
10.4 
9.1 
7.8 
7.0 
6.0 
6.0 
7.3 
8.7 
9.1 
8.8 
8.4 
8.0 
7.6 
10.5 
10.8 
10.4 
9.5 
9.1 
8.7 
8.2 
7.5 
7.0 
7.2 

oEngi 

Mar. 

Apr. 

May. 

June. 

July. 

~ 

5.8 
5.3 
4.5 
4.0 
3.8 
3.3 
3.7 
8.5 
3.0 
3.0 
2.7 
2.5 
2.7 
2.6 
2.5 
2.3 
2.4 
2.5 
3.2 
3.3 
3.5 
3.8 

Aug. 

Sept 

Oct. 

2.2 
2.5 
3.0 
2.6 
2.1 
2.0 
2.3 
2.4 
8.0 
5.9 
6.1 
5.2 
4.9 
4.5 
4.0 
4.0 
4.1 
8.7 
3.8 
3.9 
8.4 
3.2 
3.3 
3.0 
2.9 
3.2 
2.7 
2.9 
2.9 
2.5 
3.2 

Nov. 

2.5 
2.7 
3.4 
2.8 
2.1 
2.4 
2.3 
1.0 
1.8 
2.8 
2.8 
2.8 
8.1 
3.3 
2.5 
2.6 
3.7 
4.9 
4.9 
4.2 
3.6 
2.8 
2,9 
3.4 
2.6 
2.5 
2.6 
3.0 
2.9 
2.0 

Dec. 

1 

2 

3 

11.9 
14.3 
16.6 
14.7 
12.6 

n.4 

10.5 
10.1 
13.7 
18.0 
19.5 
21.7 
22.8 
22.4 
21.1 
19.6 
18.2 
16.8 
15.8 
15.0 
15.2 
17.1 
19.3 
21.8 
23.4 
23.2 
21.5 
19.4 
17.3 
15.6 
14.4 

neer'8 
neer'a 

14.5 

14.7 

14.2 

13.6 

13.5 

13.5 

13.1 

12.8 

14.4 

16.0 

14.4 

13.1 

12.0 

11.0 

10.4 

10.6 

10.5 

10.1 

9.5 

8.7 

8.2 

7.7 

7.1 

6.9 

6.5 

5.9 

5.9 

5.7 

5.5 

5.3 

5.3 
4.9 
4.9 
5.1 
5.1 
5.0 
4.9 
4.5 

1.9 
2.5 
2.4 
2.5 
2.5 
2.5 
2.0 

10 

S.4 
3.0 
3.0 
3.2 
4.2 
6.0 
6.1 
5.0 
4.0 
3.5 
3.0 
2.9 
2.5 
2.6 
3.0 
3.0 
3.0 
2.9 
3.1 
3.5 
3.0 
2.7 
2.1 
2.3 
2.5 
2.8 
3.7 
3.7 
4.1 
5.4 
5.5 

5.2 
4.4 
3.6 
3.3 
3.0 
2.5 
3.3 
2.2 
2.5 
2.2 
2.2 
2.0 
1.7 
1.6 
2.2 
2.6 
3.8 
3.6 
3.4 
2.7 
2.5 
2.5 
2.2 
2.2 
2.0 
2.0 
1.9 
l.G 
2.0 
^2.3 

8.0 
3.1 
3.6 

4 

3.0 

5 

6 

7 

8 

2.4 
1.7 
1.5 
2.5 

9 

4. 2  1    2. 1 

2.4 

10 

4.0 
8.9 
4.0 
3.7 
3.7 
3.6 
3.5 
3.1 
3.1 
3.3 
3.1 
2.9 
3.0 
3.0 
2.7 
2.5 
2.6 
2.2 
2.2 
2.1 
2.4 
1.8 

2.0 

2.0 

2.5 

6.6 

8.0 

8.0 

11.6 

11.7 

9.3 

7.0 

5.8 

6.9 

16.4 

3.4 

11 

12 

13 

14 

2.8 
2.8 
3.6 
4.0 

15 

4.4 

16 

4.3 

17 

4.2 

1«* 

4.1 

1» 

-    4.2 

20 

21 

22 

3.3 
6.6 
9.5 

23 : 

16.8  '    4.3 

14.0  :    5.0 

11.0       4.5 

9.2  ,    4.0 

8.0       3.2 

6. 9       2. 9 

8.2 

24 

7.5 

*S 

a» 

27     

•6.4 
5.6 
5.9 

2ft 

6.0 

29         

5.8 
5.8 

2.9 
3.4 

5.7 

30 

5.2 

31 

I     «i  e 

4.8 

48-391. 
70-988. 

Kepoi 
Repoi 

t,  1878 
■I,  1898 

.pp.3 
.pp.9 
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ISRAEL   RIVER    (aBOVE    SOUTH    BRANCH)    NEAR  ^lEFFERSON    HIGHLANDS, 

N.  H. 

This  station  was  established  September  2,  1903,  bj"  N.  C.  Grover. 
It  is  located  at  a  small  wooden  highway  bridge  in  the  town  of  Ran- 
dolph, about  halfway  between  the  railway'  stations  of  Jefferson  High- 
lands and  Bowman,  and  2i  miles  from  either  place.  The  drainage 
basin  at  this  point  has  an  area  of  8.7  square  miles.  The  headwaters 
of  the  river  lie  on  the  slopes  of  Mount  Adams  and  Mount  Jefferson, 
at  elevations  approximating  5,000  feet.  The  length  of  the  river 
from  its  source  to  the  gaging  station  is  about  5  miles.  The  elevation 
at  the  gaging  station  is  about  1,400  feet.  All  slopes  are  steep;  main' 
are  precipitous.  There  is  no  pondage  or  artificial  storage  of  water. 
The  underh'iog  rock  is  granite,  exposed  in  the  mountain  tops.  The 
basin  is  genei^ally  in  heavy  virgin  forest. 

A  standard  chain  gage  is  attached  to  the  upstream  truss  of  the  bridge; 
length  of  chain,  15.43  feet.  It  is  referred  to  bench  marks  as  follows: 
(1)  Marked  point  on  east  end  of  cross  timber  of  bridge;  elevation, 
8.58  feet.  (2)  Top  of  bowlder,  150  feet  east  of  bridge,  30  feet  south 
of  river;  elevation,  11.99  feet.  Elevations  are  above  datum  of  gage. 
The  channel  is  straight  for  100  feet  above  and  50  feet  below  the  sta- 
tion, and  is  about  20  feet  wide.  The  banks  are  subject  to  overflow  in 
extreme  freshet.  Velocities  at  low  water  average  about  0.50  of  a  foot 
per  second.  Low-water  measurements  are  made  by  wading  about  20 
feet  above  the  bridge.  The  bed  is  gravelW  and  permanent.  The  gage 
is  read  once  daily  by  E.  A.  Cmwford,  of  Jefferson  Highlands. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  h^'^drographer. 

Discharge  measuremenls  of  Israel  River  {above  South  Branch)  near  Jefferson  Highlands, 

N.  H.\  in  1903. 


Date. 


Hydrographer. 


Septeinl)er  2 '  H.  K.  Barrows. 

September  18 do 

October  9 N.  C.  (irover. . . 


hlr^\  1  ^'^^-^- 


Feet.  SecoTid-feft. 

1.  20  9.  4 

1.17  '  8.1 

1.15  5.8 
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,\htni   tUiily  gage  Iwight^  in  feely  of  Turael  River  (altftve  South  Bram'fi),   near  Jeffermn 

Highlands,  N.  If.,  for  I90,i. 


l»tty. 

1  «ept. 

1 

CH't. 

Nov. 

l>ec'. 

Day. 

Sfpl. 

Ofl. 

Xt>v. 

lHf. 

1 

1.08 

1.22 

1.08 

17 

1.10 

1.1« 

1.18 

1.80 

•» 

1.20 

1.15 

1.20 

1.08 

18 

1.18 

1.50 

1.32 

1.60 

3 

1.20 

1.12 

1.20 

1.20 

1  19 

1.10 

1.28 

1.56 

1.40 

i 

1.20 

1.10 

1.-20 

1.90 

20 

1.10 

1.25 

1.55 

1.40 

o 

1.30 

1.58 

1.22 

1.60 

21 • 

1.10 

1.20 

l.GO 

2.20 

6 

1.30 

1.-20 
1.15 
1.15 

1.38 
1.32 
1.20 

1.70 
1.70 
1.60 

•22 

'  23 

24 

1.10 
1.10 
1.10 

1.20 
1.20 
1.30 

1.60 
1.32 
1.12 

2.40 

i.......... 

1.20 

2.60 

S 

1.10 

2.50 

9 

1.10 

1.20 

1.08 

1.50 

25 

1.10 

1.25 

1.62 

2.40 

10 

1.10 

1.15 

1.08 

1.30 

26 

1.08 

1.20 

1.40 

2.00 

11 

1.10 

1.10 

1.10 

1.20 

'  27 

1.08 

1.15 

1.30 

2.00 

12 

1.10 

1.10 

1.20 

1.'20 

28 

1.15 

1.15 

1.35 

1.10 

13 

1.10 

L.30 

1.20 

1.40 

29 

1 

I.IO 

1.18 

1.38 

1.40 

H 

1.10 

1.20 

1.18 

2.20 

30 

1.10 

1.25 

1.08 

1.40 

!.=> 

1.10 

1.20 
1.18 

1.18 
1.18 

2.20 
2.00 

31 

1.22 

1.20 

16 

1.10 

1 

ISRAEL  RIVER  (bEIX)W  SOUTH  BRANCH)  NEAR  JEFFERSON  HIGHLANDS,  N.  H. 

This  station  was  established  September  2,  1903,  by  N.  C.  Grover. 
It  is  located  at  a  small  wooden  highway  bridge  about  2  miles  from  the 
railway  station  at  Jefferson  Highlands,  in  the  town  of  Jefferson.  The 
drainaf!^  basin  at  this  point  is  21.2  square  miles.  South  Branch  of 
Israel  River  has  its  mouth  above  this  station,  and  below  the  station 
previously  described.  South  Branch  drains  an  area  of  10.5  square 
miles;  its  headwaters  are  on  the  slopes  of  Mount  Jeffereon  and  Mount 
Dartmouth  at  elevations  of  3,000  to  5,000  feet.  The  extreme  length 
from  its  source  to  its  mouth  is  about  5  miles.  The  elevation  at  its 
mouth  is  about  1,350  feet.  As  all  the  slopes  are  steep,  there  is  little 
or  no  storage  of  water.  The  underlying  rock  is  granite,  exposed  in 
the  mountain  peaks.  The  basin  has  been  generally  "hard cut,"  as  the 
lumbermen  say,  but  has  not  been  burned. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the 
truss  of  the  bridge;  length  of  chain,  12.99  feet.  It  is  referred  to 
l)ench  marks  as  follows:  (1)  Marked  point  on  center  cross  timber  of 
bridge;  elevation,  8.14  feet.  (2)  Top  of  bowlder  50  feet  north  of 
bridge,  15  feet  west  of  highway;  elevation,  5.20  feet.  Elevations  are 
above  datum  of  gage.  The  channel  is  straight  for  100  feet  above  and 
loo  feet  below  the  station,  and  is  about  20  feet  wide.  The  bed  is 
rough  and  rocky,  but  permanent.  The  banks  are  subject  to  overflow 
in  extreme  freshets.  At  extreme  low  water  the  mean  velocity  observed 
was  1.11  feet  per  second.  Depths  avei'age  at  low  water  about  1  foot, 
(rage  is  read  once  daily  by  E.  A.  Crawford,  of  Jefferson  Highlands. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 


88 


STREAM   MEASDREMKNTS    IN    19^3,   PART    1. 


[mo.  97. 


DMiarge  meamiremenU  of  Intra  el  Rmr  {below  South  Branch)  near  Jeffermn  Highland*^ 

N.  IL,  in  1903. 


Date. 


Hydrographer. 


Gage 
height. 


Discharge. 


Septeiul)er  2 I  H.  K.  Barrows I      1.13 

September  18 .do '       1. 10 

Octol)er9 1  N.  C.  Grover 1.03 


J-Yrt.      \  Seeond-frH. 

17.9 
14.9 
11.5 


Mean  daily  gatje  height^  in  feet,  of  Israel  HirtT  (Mow  South  Branch)  near  JefferMtn  High- 

landsy  N.  H.^for  1903. 


I>ay. 

Sept. 

Oct. 

1.00 
1.12 
1.02 
1.00 
1.42 
1.15 
1.08 

i.a5 
i.a^ 

1.02 
1.00 
1.00 
1.10 
1.05 

l.tt"* 

1.02 

Nov. 

Dec.    1 

Day. 

1 

1  Sept. 

Oct. 

Nov. 

Dec. 

1 

1.12 
1.05 
1.06 
1.05 
1.12 
1.30 
1.28 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.12 

j 
1.18 
M8 
l.lg' 
1.18 
1.18 
1.18 
1.18  ' 
1.15 
1.15 
1.12  , 
1.12 
1.12  ' 
1.30 
2.20 
2.20  1 

1.80 

1 

17 

18 

19 

20 

21 

'^ 

'23 

24 

25 

'20 

•27 

28 

29 

30 

31 

1.00 

1.10 

1      1.02 

1.02 

1.00 

1.00 

1.00 

1.00 

1.00 

98 

95 

'      1.06 

1.00 

1.00 

1.02 
1.56 
1.25 
1.22 
1.10 
1.08 
1.08 
1.20 
1.10 
1.08 
1.05 
1.06 
1.06 
1.15 
1.12 

1. 15 
1.28 
1.28 
1.28 
1.28 
1.58 
1.30 
1.02 
1.60 
1.92 
1.58 
1.68 
l.SO 
1.18 

1.60 

2 

1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
l.OO 
1.00 
l.OO 
1.00 

1.40 

3 

1.40 

4 

1.90 

5 

2..'V0 

6 

2.60 

7 

2.80 

8 

9 

•  2.10 
2.10 

10 

2.70 

11 

12 

2. 50 
2.10 

13 

1.10 

14 

1.60 

15 

1.60 

16 

1 

PASSUMPSIO   RIVER   AT   8T.  JOHNSBURY   CENTER,  VT. 

This  station  was  established  June  29,  1903,  by  H.  K.  Barrows.  It 
is  located  at  the  steel  highway-  bridge  near  the  railway  station  at  St. 
Johnsbury  Center.  The  drainage  area  at  this  point  is  390  .squai'e 
miles.  A  standard  chain  gage  is  attached  to  the  steel  truss  of  the 
downstream  side  of  the  bridge;  length  of  chain,  21.93  feet.  It  is 
referred  to  bench  marks  as  follows:  (1)  On  the  downstream  end  of  the 
left  abutment;  elevation,  19.49  feet.  (2)  Marked  point  on  the  rail  of  the 
bridge  near  the  gage  box;  elevation,  24.37  feet.  Elevations  are  above 
datum  of  gage.  The  station  was  discontinued  November  30,  1903,  as 
it  was  found  that  the  height  and  flow  of  water  at  this  point  were  some- 
what affected  by  the  dam  at  St.  Johnsbury. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  directioTfof  N.  C  Grover,  distri(!t  hydrographer. 
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lHivh(rr4f^  menmireitieniA  of  P^usumimv  River  of  St,  Johmhury  Outer ^   17.,  in  19(>S. 


Bate. 


Hydrographer. 


June  29 ,  H.  K.  Barrows. 

July  16 N.  C.  Grover... 

Aa$;ast4 H.  K.  Barrows. 

September  17 do 


(iago, 
hei^it. 

DiM'tmrKe. 

Frti. 

!9T*m(l'Jett. 

2.57 

160 

2.98 

249 

2.W 

179 

1.87 

90 

Menu   dttUy  ijftge  height^    in  feety  of  Pasmmpsic   Rirtr   at   St.   Johrmtmry    t'eyUf^r,   17., 

for  190S. 


Day. 
1 

Juno. 

July. 

AU|?. 

Sept. 

2.58 
2.55 
2.48 
2.48 
2.70 
2.82 
2.50 
2.16 
1.80 
1.78 
1.52 
1.40 
1.80 
1.35 
1.40 
1.62 

Oct. 

Nov. 

l)w. 

Day. 
17.... 

June. 

July. 

3.12 
2.82 
2.90 
2.82 
2.78 
2.65 

2.62  '  1.40 
2,50  j  1.35 
2. 32     1. 35 
3.22  1  1.72 
3. 35     1. 90 
3.05     2.18 

()<-t. 

2. 15 
3.10 
3.15 
2.95 
2.85 
2.42 
2.80 
3.30 
3.10 
2.90 
2.70 
2.H5 
2.68 
2.70 
2.78 
■ 

1 
Nov.    Dt'O. 

•>  70      .1.  'V2 

2.12 

2.10 

2.62. 

2.88 

2.60 

2.95 

2.65 

2.48 

2.45 

2.50 

2.88 

2.30 

2.22 

2.20 

2.20 

2.15 

3.00 

(") 

. 

2.a'>  

2 ' ;  3.10     3.18 

2.86 
2.75 
2.58 
2.65 
3.20 
3.02 
3.05 
2.88 
2.80 
2.82 
2.80 
2.80 
2.68 
2.95 
2.90 

'l8 

3.22  ' 

3 3.00  :  2.98 

1 
19 

2.88    

4 2.96      2.85 

20 

2.50    

Ti 

2.88     2.98 
3.02  r  2.90 

21 

2.50    

6 

22 

2.60    

7- 

9 

3.08 
2.65 

2.90 
2.80 

23.... 
24 



. . 

2.95 
3.20 

2.95 

2.58 

1.88 
1.65 

2.68    

2.65    

9 



2.40  j  2.82 
3.02     2.60 

•25 

2.95 
5.05 

2.  .55  1  1.42 
3.20     1.25 
2.92  '  1.30 
2.52  1  1.60 
2. 78     2. 32 
2.85     2.22 
2.92  ' 

2.65    

10 

2Jo  •  «  •  > 

2.95    

11 

7^ 

3.10     1.92 
2.90     2.00 
2*2     1.90 

27.... 
28 





3.78 
3.25 

2.78    ...... 

2.78    

13 

• 
,  29 

3.20 
3.38 
3.98 

2.90    

14 1  2.30 

15 ' 2.45 

1.85 
2.45 
2.ft5 

....... 

'  30....    2.65 
31 

2.35    

16 

3.02 

1 

1 

a  Station  discontinued  December  1. 


AMM0N008UC   RIVER  AT   BRETTON   WOODS,  N.  H. 

This  station  was  established  August  28,  1903,  by  N.  C  Grover.  It 
is  located  at  the  steel  highway  bridge  near  Mount  Pleasant  House  at 
Bretton  Woods.  The  drainage  area  at  this  point  is  34  square  miles. 
The  headwaters  of  the  river  come  from  the  westerly  slopes  of  Mount 
Jefferson  and  Mount  Washington  and  the  lesser  peaks  of  the  White 
Mountains  lying  to  the  south.  The  underlying  rock  is  granite,  which 
is  exposed  at  points  in  the  river  bed  and  on  the  various  mountain 
summits.  The  slopes  and  valleys  are  usually  well  forested,  with  a 
preponderance  of  evergreen  growth..  The  area  was  cut  in  large  part 
for  spruce  several  years  ago,  but  now  has  a  thick  forest  cover.  There 
Ls  no  pondage  or  artificial  storage.     The  slope  of  the  river  is  steep. 

A  standard  chain  gage  is  attached  to  the  floor  on  the  downstream 
side  of  the  bridge;  length  of  chain,  18.86  feet.  It  is  referred  to  the 
following-described  bench  marks:  (1)  Marked  point  on  bridge  near 
ga^e;  elevation,  17.36  feet.  (2)  Northwast  corner  of  east  abutment; 
elevation,  14.46  feet.  (3)  Top  of  bowlder  100  feet  l)elow  bridge, 
Ijetween  the  river  and  tracks  of  I^)ston  and  Maine  Kjiilroad;  elevation. 
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17.11  feet.     Elevationn  arc  above  datum  of  gago.     Measurements  uf 

flow  are  made  from  a  footbridge  located  about  *iiK)  feet  dowastreaiii 

from  the  gage.     The  channel  is  straight  for  Ji(M»  feet  above  and  24  h> 

feet  below  this  bridge,  and  is  about  35  feet  wide.     The  banks  are  hi^h 

and  not  subject  to  overflow  except  in  extreme  freshet.     The  bed  is 

somewhat  rock}',  but  permanent.     Low-water  measurements  are  made 

b}'^  wading  about  100  feet  above   the  station,  on  account  of   small 

velocity  at  the  station. 
The  observations  at  this  station  during  1903  have  l)een  made  iindor 

the  direction  of  N.  C.  Grover,  district  hydrographer. 

IHscharge  meitmiremeiiU  of  Ammonoosiic  River  at  Brettoti  lioodw,  N.  JT.,  in  190J. 


I>Ht«. 


AiigiiBt28 

October  10... 
September  2  . 
September  3 . 
September  17 
Do 


Hydrographer. 


H.  K.  Barrows. 
N.  C.  Grover  .. 
H.  K.  Barrows. 

do 

do 

.....do 


Gagre 
height. 

DiDchaiYt'. 

Fret. 

Sfcon^l-ji  f  t. 

1.65 

4."> 

1.64 

40 

1.50 

:n 

1.48 

29 

1.26 

15 

1.26 

16 

Mean  daily  gage  height ^  in  feet ^  of  Ammonoosuc  River  at  Bretton  Woods^  X.  H.,  in  19fiS. 


t 

Day.        Aug. 

Sept. 

Oct. 

Nov. 

1.70 
1.62 
1.58 
1.50 
1.58 
2.05 
1.66 
1.55 
1..55 
1.55 
1.50 
1.50 
1.60 
1.50 
1.50 
1.50 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

r 

Nov. 

iHn*. 

1.65 
1.55 
1.48 
1.42 
1.62 
1.48 
1.44 
1.44 
1.40 
1.40 
1.40 
1.32 
1.32 

i.:« 

1.32 

1.28 

1.35 
1.42 
1.38 
1.35 
1.52 
1.52 
1.46 
1.48 
1.65 
1.70 
1.65 
1.60 
1.52 
1.50 
1.45 
1      1.45 

1.30  , 

1.30 

1.80  1 

1.35 

1.35  1 

1.35 

1.86 

1.35  1 

1.36 

1.40  1 

1.40 

1,35 

1.52 

2.12 



1 

'  ■ 

17 

1.28 
1.55 
1.40 
1.38 
1.36 
1.32 
1.90 
1.30 
1.30 
1.30 
1.30 
1.40 
1.88 
1.35 

1.46 
2.60 
1.95 
1.75 
1.60 
1.60 
1.68 
1.78 
1.65 
1.65 
1.60 
1.65 
1. 55 
'      1.60 
'      1.65 

1.50 
1.68 
1.65 
1.60 

1.50 
1.60 
1.48 
1.45 
1.40 
1.40 
1.35 
1.30 
.1.32 

2 

18 

3 

1 
19 

1..=^ 

4 

20 

5 

21 

2.  y2 

6 

22 

2.  ti2 

7 ' 

23 

'■>  •»■» 

8 1 

24 

1.7H 

9 

25 

1.61) 

10 ' 

26 

1.60 

11 

27 

l.fM 

12 

13 

128 

.  29 

1.60 

1.70 
l.tvS 

14 

15 

16 

1 

,30 

31 

1 

t 

1.52 
1.55 

l.rt) 
l.ia» 

ZEALAND    RIVER   AT   TWIN    MOUNTAIN,  N.  H. 

This  gaging  station  was  established  August  29, 1903,  b}-  N.  C.  Grover. 
It  is  located  about  800  feet  above  the  mouth  of  the  river,  which  empties 
into  the  Ammonoosuc  at  a  point  midway  between  Fabyans  and  Twin 
Mountain  and  about  2i  miles  from  either  place.  The  drainage  basin 
at  this  point  has  an  area  of  14  square  miles.  The  headwaters  lie  on 
the  slopes  of  a  spur  of  the  White  Mountains  at  elevations  of  2,500  to 
3,000  feet.     The  length  of  the  river  from  its  headwaters  to  its  mouth  is 
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about  7  miles,  at  which  point  the  elevation  is  approximately  1,500  feet. 
All  slopes  within  the  basin  are  steep.  There  is  no  pondage  or  artificial 
storage  of  water.  The  underlying  rock  is  granite,  which  is  exposed 
in  the  mountain  peaks.  About  ten  or  twelve  years  ago  this  basin  was 
entirely  deforested  and  burned  over.  At  the  present  time  there  is  a 
thick  stand  of  deciduous  growth  of  poplar  and  bird  cherry,  averaging 
12  to  15  feet  in  height,  which  affords  a  thick  covering  during  the  sum- 
mer months,  but  practicall}'^  no  cover  during  the  winter  and  spring. 
Within  the  basin  we  find  the  usual  conditions  of  this  stage  of  reforesta- 
tion after  a  thorough  burning. 

A  standard  chain  gage  is  attached  to  trees  on  the  bank;  length  of 
chaiD^  13.40  feet.  It  is  referred  to  bench  marks  as  follows:  (1)  Top  of 
lai-ge  bowlder  under  the  gage;  elevation,  3. 56  feet.  (2)  Drift  bolt  driven 
into  the  maple  tree  to  which  the  gage  is  attached;  elevation,  11.32  feet. 
Elevations  are  above  datum  of  gage.  The  lowest  observed  mean 
velocity  has  been  0.40  of  a  foot  per  second.  Low-water  measurements 
are  made  by  wading.  The  bed  is  rough  and  rocky,  but  permanent. 
The  banks  are  high  and  only  subject  to  overflow  in  extreme  freshets. 
The  gage  is  read  once  a  day  by  William  Cote,  of  Twin  Mountain. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meanirements  of  Zealand  River  at  Twin  Mountain,  X.  If.,  in  190S. 


Date. 


Hydrographer. 


Ausn^  29 H.  K.  Barrows 

September  3 do 

September  18 do 

October  10 '  N.C. Grover.. 


Gage 
heignt. 


Fed. 
2.01 

1.98 

2.22 

2.29 


Discharge. 


Sicond-fret. 
13 

11 

23 

27 


yfean  daily  gage  heii 

jht,  in  J 
Oct. 

1.90 

^eet,  of, 

Zealam 

Day.     ■   Aug. 

Sept. 

Nov. 
2.20 

Dec. 

1 

2.00 

2.20 

2 

2.00 
2:00 

1.90 
1.90 

2.20 
2.30 

2.15 

3 

2.10 

4 .*.... 

1.90 

1.90 

2.20 

2.20 

5 

2.20 

2.00 

2.20 

2.20 

6 

2.00 

2.00 

2.20 

2.30 

7. ........ 

2.00 
.  2.00 

1.95 
1.96 

2.20 
2.30 

2.30 

Ji 

2.25 

9 1 

1.90 

2.00 

2.  SO 

2.20 

10 

1.90 

2.00 

2.20 

2.80 

U 

1.90 

2.00 

2,20 

2.40 

12 

1.90 

2.00 

2.20 

2.40 

13 

1.90 

2.00 

2.30 

2.80 

14 

1.90 

2.00 

2.30 

2.25 

15 

1.90 
1.90 

2.00 
2.00 

2.30 
2.20 

2.20 

1 •" 

16 

2.20 

Day.        Aug.       Sept. 


Oct.    .    Nov. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


2.00 
2.20 
2.20 


2.00  i 

2.20  I 

2.00 

2.00 

2.00 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

2.00 

2.00 

1.90 


2.00 
2.40 
2.40 
2.30 
2.80 
2.20 
2.20 
2.20 
2.20 
2.30 
2.30 
2.25 
2.20 
2.20 
2.30 


2.20 
2.30 
2.30 
2.26 
2. 20 
2.20 
2.20 
2.10 
2.30 
2.30 
2.20 
2.20 
2.15 
2.10 


Deo 


2.30 
2.50 
2.50 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.40 
2.40 
2.40 

(«) 


«  Frozen  December  29  to  31. 
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WHITE   RIVER   AT   SHARON,  VT. 

This  station  was  established  June  30,  1908,  by  H.  K.  Barrows.  It 
is  located  at  the  steel  highway  bridge  near  the  railway  station  at 
Sharon.  The  drainage  area  at  this  point  is  680  square  miles.  A 
standard  chain  gage  is  attached  to  the  upstream  truss  of  the  bridge; 
length  of  chain,  27.58  feet.  It  is  referred  to  bench  marks  as  fol- 
lows: (1)  Marked  point  on  post  near  the  gage:  elevation,  29.96  feet; 
(2)  on  south  side  of  east  abutment;  elevation,  24.59  feet.  Elevations 
are  above  datum  of  gage.  This  station  is  located  above  and  within  the 
backwater  from  a  crib  dam,  which  is  not  used  for  power  purpo.se.s, 
all  water,  except  leakage,  passing  over  the  crest  of  the  dam.  The 
channel  is  straight  for  600  feet  above  and  500  feet  below  the  station. 
It  is  about  170  feet  wide  at  ordinary  stages.  The  current  is  sluggish 
at  low  water.  Measurements  at  low  stages  are  made  by  wading  at  a 
point  about  one-half  mile  above  the  bridge,  where  the  bed  is  of  gravel 
and  the  current  swift.  The  gage  is  read  twice  daily  by  John  Fenton, 
of  Sharon. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  While  River  at  SJtaroiiy  17.,  in  1903. 


Date. 


Hydrographer. 


Goffe 
height. 


DiflchfliDge. 


June  30 

August  1 

September  10 


H.  K.  Barrows 

do 

do 


F^ei,        Second-feet, 
5.03  440 

4.87  '  395 

4.79  !  270 


Mean  daily  gage  height j  in  feet,  of  White  River  at  Sharan^  Vt. ,  f^r  1903. 


Day.       'June.' July.  I  Aug. '  Sept 


Ort. 


Nov 


Day 


June,  i July.   Aug.  Sept.    Oct.  ,  Nov 


1 

...    n.08 

2 

5  25 

3 

5. 00 

4 

5. 00 

5 

4.88 

fi 

4.90 

7 

4.85 

8 

4.85 

9 

4.80 

10 

4.75 

11 

4. 70 

12 

4.72 

13 

4. 75 

14 

4.70 

15    .  . 

4. 72 

16 

.' i  4.78 

4.85 

4.92 

4.68 

4.88 

4.78 

4.88 

1.68 

4.91 

4.  75 

4.82 

4.68 

4.91 

4.78 

4.82 

4.(i8 

4.84 

4.90 

5.00 

4.71 

4.W 

4.92 

4.96 

5.00 

5.01 

4.98 

4.88 

4.85 

4.96 

4.82 

4.K4 

4.81 

4.82 

4.82 

4.81 

5.12 

4.85 

4.78 

4.78 

5.36 

4.92 

4.86 

4.78 

.5. 12 

4.82 

6.05 

4.?2 

5.02 

4.85 

5.:« 

4.72 

4.95 

4.88 

5.10 

4.75 

4.88 

4.85 

4.92 

4.71 

4.88 

4.78 

4.90 

.4.70 

4.84 

4.85 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

:«) 

31 


4.88 
4.88 
4.86 
5!  22 
5.28 
5.06 
5.90  >  4.92 
5.28  i  4.88 
5.a5  '  4.90 


4.75 
4.78 
4.75 
4.85 
5.02 
5. 12 


5.03 


5.02 
5. 12 
4.98 
4.90 
5.00 
4.95 


5.15 
5.01 
4,94 
4.88 
4.84 
4.91 


4.78 
4.78 
4.78 
4.70 
4.70 
4.68 
4.68 
4.66 
4.65 
4.65 
4.65 
4.70 

4. 7t; 

4.70 


4.84 
5.08 
5.26 
5.10 
5.00 
4.»5 
4.92 
5.09 
5.06 
5.00 
5.00 
4.9<'> 
4.88 
4.88 
4.94 


4.S8 
5. 12 
5.06 
4.90 
4.82 
<«) 


<i  Frt)y.t'M  Novt'iiilKT  2*J  to  DerenilKT  31. 
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ASHUELOT  RIVER  AT  WINCHESTER,  N.  H. 

This  station  was  established  July  10,  1903,  by  H.  K.  Ban-ows.  It 
is  located  at  the  steel  highway  bridge  in  the  village  of  Winchester. 
The  drainage  area  at  this  point  is  385  square  miles.  A  standard  chain 
gage  is  attached  to  the  bottom  chord  of  the  upstream  truss;  length  of 
chain*  25.24  feet.  It  is  referred  to  bench  marks  as  follows:  (1)  East 
end  of  left  abutment;  elevation,  20.79  feet.  (2)  Top  of  watering 
trough  in  the  village  square;  elevation,  25.18  feet.  Elevations  are 
above  datum  of  gage.  The  channel  is  straight  for  300  feet  above  and 
500  feet  below  the  station,  and  is  about  70  feet  wide  at  ordinary  stages, 
broken  by  one  pier.  The  current  is  sluggish  at  low  stages  of  the 
river;  the  lowest  observed  mean  velocity  having  been  0.39  foot  per 
second  at  gage  height  4.02. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meaguremerUs  of  Ashueht  River  at   Winchester^  N.  H.y  in  lUOS, 


I>ate. 


Hydftographer. 


July  10 H.  K.  Barrows 

Julv  15 N.  C.  Grover . . 

July  30 H.  K.  Barrow8 

August  3 ' do 

September  10 do 

October  7 X.  C.  Grover  . . 


Gage 
height. 


FtcL 
4.28 
4.00 
4.12 
4.48 
3.94 
4.02 


Discharge. 


Second-feet. 
207 
169 
132 
246 
187 
105 


Meccn  daily  gage  heigfUj  in  feet,  of  Aahuelot  River  at  Winchester ,  N.  /f.,  for  190S. 


Day. 


July. 


Aug. 


1 

1 1 

2 

3 

4 ' 

5 - 

6 

7 

8 

9 

10 

4.38 

11 

4.32  1 

12 

4.25 

13 

4.18 

14 

4.15 

\o 

4.00 

16 

4.08 

1 

4.60 
4.50 
4.40 
4.25 
4.36 
4.60 
4.52 
4.45 
4.80 
4.42 
4.12 
4.20 
4.28 
A.ZSi 
4.12 
4.15 


Sept. 

Oct. 

4.53 

4.05 

4.56 

4.15 

4.40 

4.00 

4.30 

3.92 

4.28 

3.60 

4.2^ 

4.32 

4.32 

4.10 

4.06 

4.a5 

3.90 

4.48 

3.95 

4.48 

4.02 

5.02 

3.95 

4.98 

4.12 

4.82 

3.75 

4.85 

3.88 

4.70 

3.85 

4.60 

4.28 
4.30 
4.20 
'4.22 
4.15 
4.20 
4.05 
4.35 
4.52 
4.20 
4.15 
4.05 
4.05 
4.12 
4.05 
4.42 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


July. 

Aug. 

Sept. 

Oct. 
4.55 

3.95 

4.15 

3.90 

4.06 

4.02 

4.02 

4.68 

4.08 

4.00 

4.10 

5.08 

4.05 

3.98 

4.30 

4.92 

4.28 

4.15 

4.95 

4.70 

4.70 

4.35 

4.05 

4.62 

4.95 

4.20 

4.18 

4.55 

4.98 

4.28 

4.10 

4.65 

4.70 

4.12 

3.62 

4.68 

4.48 

4.55 

3.95 

4,65 

4.40 

4.98 

4.02 

4. 55 

4.25 

4.70 

4.05 

4.52 

4.20 

4.42 

4.12 

4.42 

4.20 

4.50 

4.08 

4.25 

4.50 

4.68 

4.18 

Nov. 


4.55 
4.55 
5.48 
5.05 
4.65 
4.52 
4,65 
4.40 
4.50 
4.48 
4.40 
4.32 


a  Frozen  November  29  to  December  31. 


94  STREAM   MEA8UBEMENTS    IN    1903,  PART    I.  [no. 97. 

HOTJSATONIC   DRAINAGE  BASIN. 

Housatonie  River  has  its  source  in  Berkshire  (bounty,  Mass.  It  flows 
southerly  across  Massachusetts  and  the  western  end  of  Connecticut, 
entering  Long  Island  Sound.  Its  course  is  nearly  parallel  to  the  east- 
ern boundary  of  New  York  State,  and  it  receives  the  drainage  from 
Tenmile  River  in  New  York. 

Tenmile  River  drains  an  area  of  diversified  topography,  including 
broad  flats  and  marshes  in  the  basin  of  Swamp  River  and  extensive 
cultivated  areas  and  sparsely  timbered  hills  in  the  region  of  the 
Chestnut  Range.  The  drainage  area  lies  chiefly  in  New  York  State, 
the  stream  crossing  the  line  into  Connecticut  one-half  mile  above 
the  junction  with  the  Housatonie.  Stations  have  been  maintained 
in  this  basin  on  the  Housatonie  River  at  Gaylordsville,  Conn.,  and  on 
Tenmile  River  near  Dover  Plains,  N.  Y. 

HOUSATONIC    RIVER   AT   GAYLORDSVILLE,  CONN. 

This  station  was  established  October  24,  1900,  by  E.  G.  Paul.  The 
gage  is  located  at  the  covered  wooden  highway  bridge  at  Gaylordsville, 
Conn.,  2  miles  below  the  mouth  of  Tenmile  River  and  IJ  miles  above 
the  cable  from  which  discharge  measurements  are  made.  The  chain 
gage  is  fastened  to  the  woodwork  of  the  inside  of  the  bridge.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  30.45 
feet.  The  gage  is  read  twice  each  day  by  G.  H.  Munroe.  On  account 
of  the  poor  cross  section  of  the  channel  at  the  bridge,  discharge  meas- 
urements are  made  by  means  of  a  three-fourths-inch  cable  and  car  \\ 
miles  below.  The  cable  has  a  span  of  200  feet.  It  is  supported  on 
the  right  bank  by  timbers  25  feet  high,  and  is  anchored  to  a  large  rock 
buried  in  the  ground.  On  the  left  bank  the  cable  is  supported  by  a 
large  sycamore  tree  and  fastened  to  the  base  of  a  large  oak.  The  ini- 
tial point  for  soundings  is  the  zero  of  the  tagged  wire  at  the  sycamore 
tree  which  supports  the  cable  on  the  left  bank.  The  channel  is  straight 
for  about  500  feet  above  and  below  the  station.  The  current  at  the 
cable  never  becomes  too  sluggish  to  be  accurately  measured.  At  higli 
water  the  current  is  swift  and  rough.  Both  banks  are  subject  to  over- 
flow only  at  extreme  freshets.  Both  banks  have  a  sparse  growth  of 
trees  and  brush.  The  bed  of  the  stream  is  composed  of  gravel  and 
cobblestones,  free  from  vegetation,  and  not  subject  to  change.  No 
bench  mark  has  been  established.  The  center  of  the  gage  pulle3^  is 
29.35  feet  al>ove  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogiapher. 
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IHisrhaTtje  mewKtiremeiiUi  of  IfouMlonic  Hivrr  ai  GaylordmiUej  Conn,,  in  19(Jf)~I9fKi. 


Date. 


Hydrofcrapber. 


K.  (i.  Paul 


1900.     . 

August  9 

August  10 do 

Uloiier  20 do 

I  H.'tol>er  24 do 

19(.»1. 

August  3 A.  P:.  Plat* 

September  13 ■ do 

September  28 '  W.  W.  Schlecht 

(ktober  29 do 

NovemlxT  13 do 

November  23 do 

I'K'emlier  28 do 


1902. 

Janoarv  11 W.  W.  Schlecht 

Februar>*  14" do 

m 

Marrh  4 do 

Manh  IS do 

Mav3 1 do 

June  21^ do 

JulvU n.  K.  BarrowH. 

Jnh  2J do 

Aogu»>t  5 do 

August  20 do 

September  8 do 

S^ptemljer  19 

(Mober3 

Xoveml)er  15 F.  H.  Tillinghast 

N<'Vember  29 do 

I  Vwmlier  20 do 


do 

P.  M.  Churchill 


1903. 


January  2:^ 
Man-h  31  . . 
June  6 


Jiilv  24 do 


F.  H.  Tillinghast. 

....do 

do 


St'pteinber  15 


.1 


(lo 


Gaffe 
elicnt. 

1 

Diwihaive. 

nrt. 

S*cifHil-/tti. 

3.:^ 

450 

3.25  • 

422 

3.10 

370 

3.  (K) 

.'U)3 

3.  50 

549 

4.00 

912 

3.  77  1 

701 

4.05 

951 

4.82 

1 

1,864 

4.11 

965 

5.16 

2,520 

5.00 

2,184 

8.30 

1,111 

9.90 

13,601 

7.63 

8,259 

6.10 

4,459 

4.46 

1,177 

4.30 

1,159 

6.68 

5,119 

4.28 

983 

3.95 

835 

3. 45 

543 

3.  75 

640 

5.35 

2, 133 

4.50 

1,:^56 

4.40 

1,282 

6.65 

5,465 

5.50 

2,621 

6.52 

4,  773 

3.60 

532 

5.20 

2,062 

3.90 

785 

<* Backwater  from  ifu. 
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Mean  daily  gage  height^  infeet^  of  Hou&aUmic  River  at  Oaylordsville,  Conn.,  for  1903, 


Day. 


2. 


8. 
9. 

le. 
11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

5.40 
5.35 
6.85 
6.00 
6.00 
5.75 
5.56 
5.50 
5.25 
5.00 
4.90 
5.00 
4.85 
4.85 
4.80 
5.00 
4.90 
4.70 
4.20 
5.90 
5.90 
5.80 
5.45 
5.05 
4.95 
4.90 
4.90 
5.00 
5.60 
6.15 
6.10 


Feb. 


Mar.  I  Apr. 


5.85 
5.80 
5.90 
6.30 
7.45 
6.65 
6.70 
6.00 
6.75 
5.50 
5.50 
6.65 
6.70 
6.35 
6.10 
5.70 
5.35 
4.95 
10.65 
10.65 
13.15 
10.05 
10.10 
6.55 
5.30 
4.95 
5.05 
7.35 


8.85 
V.76 
7.30 
6.70 
6.55 
6.10 
6.05 
6.85 
7.55 
7.66 
7.55 
7.65 
7.35 
7.10 
6.85 
6.80 
6.25 
6.00 
5.95 
5.75 
5.60 
6.65 
7.60 
8.65 
8.15 
7.85 
7.50 
6.80 
6.66 
6.16 
6.66 


May, 


6.40 
6.06 
6.10 
6.06 
6.10 
6.05 
5.90 
6.40 
7.20" 
7.15 
6.66 
6.80 
6.30 
6.06 
6.06 
5.90 
5.75 
5.60 
5.60 
5.40 
5.10 
5.06 
5.10 
5.00 
4.95 
4.70 
4.70 
.4.70 
4.75 
4.70 


4.60 
4.65 
4.50 
4.35 
4.46 
4.50 
4.55 
4.40 
4.25 
4.20 
4.00 
4.10 
4.10 
4.00 
4.10 
4.a5 
4.00 
3.70 
3.70 
3.90 
3.80 
3.90 
3.80 
3.65 
3.65 
3.56 
3. 75 
3.80 
4.10 
3.95 
3.80 


June. 


8.60 
3.50 
3.66 
3.65 
3.65 
8.60 
3.60 
4.-20 
4.36 
4.15 
4.05 
5.40 
6.75 
6.70 
6.95 
7.15 
6.85 
6.45 
6.05 
6.05 
7.55 
8.40 
7.95 
7.70 
7.15 
6.70 
6.35 
6.00 
6.85 
6.80 


July. 


Aug. 


6.85 
6.40 
6.90 
5.55 
5.25 
6.30 
5.45 
5.15 
5.06 
4.90 
4.75 
4.70 
4.75 
4.65 
4.80 
4.65 
4.55 
4.60 
4.50 
4.40 
4.80 
4.80 
5.50 
6. -25 
6.00 
5.65 
4.35 
4.80 
4.90 
4.75 
5.06 


4.80 
4.46 
4.80 
4.36 
6.06 
5.56 
6.46 
6.80 
.5.60 
6.35 
6.30 
4.95 
4.75 
4.60 
4.50 
4.50 
4.80 
4.15 
4.15 
4.10 
4.50 
4.60 
4.45 
4.05 
3.90 
4.45 
4.70 
4.65 
5.85 
6.10 
6.05 


Sept.    Oct. 


5.90 

6.55 

5.30 

5.10 

4.75 

4.75 

4.15 

4.36 

4.40 

4.15 

4.50 

4.40 

4.30 

4.10 

3.90 

4.10 

4.10 

4.80 

5.10 

4.65 

4.40 

4.25 

4.05 

4.15 

4.15 

4.05 

3.85 

4.15 

4.06  . 

4.a5  I 


Nov.    Dec-, 


4.00 
4.00 
4.10 
4.00 
3.76 
3.75 
3.90 
4.00 
8.35 
8.55 
7.60 
6.75 
6.30 
5.75 
5.70 
5.55 
5.35 
5.75 
5.55 
6.45 
5. -25 
5.10 
5.05 
6.35 
6.15 
5.00 
5.06 
4.86 
4.95 
4.80 
4.70 


4.75 

4.55 

4.50 

4.60 

4.70 

4.60 

4.66 

4.50 

4.35 

4.40 

4.35 

4.35 

4.15 

4.25 

4.25 

4.20 

5.25 

5.90 

6.00 

5.85 

5.30 

5.05 

4.95 

5.05  ' 

4.96  I 

4.80  ' 

4.45  . 

4.55 

4.35  i 

4.30 


4.20 
\.'£> 
4.40 
4.35 
4.25 
4.25 
4.30 
4.15 
A.Vi 
4.60 
4.45 
4.10 
5.20 
5.40 
5.  .0 
4.8.=) 
4.  NO 
4.60 
4.45 
5.15 
8,00 
6. 85 
6.65 
6.00 
5.85 
5.5o 
4.75 
4.60 
4.80 
4.80 
5.(6 
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Rating  table  for  Honaaionic  Eiver  at  GaylordsvilU, 

December  SI,  190S, 


Omn.,  from  October  2S,  J 900,  to 


Cue 

Discharge. 
Seeond-/eet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-/eet. 

Gage 
height. 

DiiM;harge. 
Srrond-/ret. 

Feet. 

Second-/eet. 

f^fi. 

2.50 

120 

4.50 

1,370 

6.50 

4,960 

8.50 

10, 150 

2.55 

138 

4.55 

1,438 

i    6.55 

5,082 

8.55 

10,288 

2.60 

1           167 

4.60 

1,506 

6.60 

5,204    1 

8.60 

10, 426 

2.65 

175 

4.65 

1,574 

6.65 

5,326 

8.65 

10, 564 

2.70 

193    , 

4.70 

1,642 

6.70 

5,448     ! 

8.70 

10,  702 

2.75 

212    ' 

4.75 

1,710 

6.75 

5,670 

8.75 

10,840 

2.80 

230 

4.80 

1,778 

'    6.80 

5,692    • 

8.80 

10,978 

2.85 

248    1 

4.85 

1,846 

.    6.85 

5,814 

8.85 

11,116 

2.90 

4.90 

1,914 

6.90 

5,936 

8.90 

11,254     1 

2.95 

285 

4.95 

1,982 

6.95 

6,a58 

8.95 

11,392 

1    3.00 

303 

5.00 

2,050 

7.00 

6,180 

9.00 

11,530 

3.05 

328 

5.05 

'2,133 

7.05 

6,  310 

9.05 

11,667 

3.10 

352 

5.10 

2,216 

7.10 

6,440    1 

9.10 

11,804 

3.15 

377 

5.15 

2,299 

7.15 

6,570     . 

9.15 

11,941 

3.20 

402 

5.20 

2,382 

7.20 

6,700 

9.20 

12,078 

3.25 

427 

5.25 

2,465 

7.25 

6,830 

9.25 

12, 215 

3.30 

451 

5.30 

2,548 

7.30 

6,960 

9.30 

12,362 

3.35 

476 

5.35 

2,631 

7.35 

7,090 

9.35 

12, 489 

,    3.40 

1 

501 

5.40 

2,714 

7.40 

7,220 

9.40 

12, 626 

;    3.45 

525 

5.45 

2,797 

7.45 

7,350 

9.45 

12,763 

3.50 

550 

5.50 

2,880 

7.50 

7,480 

9.50 

12,900 

S.55 

584 

1 

5.55 

2,978 

7.55 

7,612    , 

9.55 

13,040 

3.60 

618 

5.60 

3,076 

7.60 

7,744 

9.60 

13,180 

3.65 

652 

5.65 

3,174 

7.65 

7,876 

9.65 

13, 320 

3.70 

686 

5.70 

3,272 

7.70 

8,008 

9.  70 

13,460 

3.75 

720 

5.75 

3,370 

7.  75 

8,140 

9.75 

13,600 

3.80 

754 

,    5.80 

1 

3,468 

7.80 

8,  272 

9.80 

13, 740 

3.85 

788 

5.85 

3, 566 

■     7.85 

8,404 

9.85 

13,880 

3.90 

822 

5.90 

3,664 

7.90 

8, 536 

9.90 

14, 020 

3.95 

856 

5.95 

3,  762 

7.95 

8,668 

9.95 

14,160 

4.00 

890 

6.00 

3,860 

8.00 

8,800 

10.00 

14,300 

4.05 

938 

6.05 

3,970 

8.05 

8,935 

10.  a5 

14,450 

4.10 

986 

6.10 

4,080 

'     8.10 

9,070 

10.10 

14,600 

4.15 

1,034 

6.15 

4,190 

8.15 

9,205 

10.20 

14,900 

4.20 

1,082 

6.20 

4,300 

8.20 

9,340 

10.30 

15,  200 

4.25 

1,130 

6.25 

4,410 

8.25 

9,475 

10.40 

15,500 

4.30 

1,178 

6.30 

4, 520 

8.30 

9,610 

10.50 

15,800 

4.a5 

1,226 

6.35 

4,630 

8.35 

9,  745 

4.40 

1,274 

;     6.40 

4,740 

8.40 

9,880 

■ 

4.45 

1,322     1 

ithmic  extc 
07    A4 ■] 

6.45 
ineion  or 

r 

4,850 
ice  curve. 

8.45 

1 

10,015 

i 
1 

Nologar 

1RR 
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STREAM   MEASUREMENTS   IN    1903,  PART   I. 


[NO.  97 


Mean  daily  discharge,  in  second-feet,  of  Housatonic  River  at  GaylordsviUc,  Conn.,  ft/r 

1900-1903, 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2S 

24 

25 

26 

27 

28 

29 

80 

31 


Day. 


1900. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June, 


July. 


Aug.     Sept 


Oct. 


Nov.  I  Dec. 


266 
852 
402 
352 
352 
352 
352 
352 
303 


402 
352 
352 
266 
303 
266 
230 
402 
550 
986 
822 
686 
618 
686 
686 
686 
61 » 
550 
618 
686 
986 
890 
822 
822 
754 
1,506 
2,880 
2,714 
2,216 
1.914 


1.914 

1,.V)6 

1.178 

1,082 

3.076 

8,468 

2,714 

2.216 

1,914 

1,.^0 

1,082 

1,082 

1,0K2 

1,0K2 

al,0K2 

"1.082 

"1,082 

al,178 

'« 1,274 

a  1,370 

0  1,506 

a  1,642 

1,778 

2. 216 

1,178 

1.0S2 

986 

1,0H2 

890 

822 

1,082 


a  Estimated;  river  frozen. 


HOTT.] 


HOnSATONIO   BIVEB   DBAINAOE   BASIN. 
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Mean  daily  dttcharge^  in  second-feety  of  HouscUonic  River,  at  GnyhrdsvilU,  Conn.,  for 

i5W-imf— Continued. 


Day. 


I 
Jan.  I  Feb. 


1901. 

1 1,274 

2 890 

S ag86 

4 'al,0B2 

5 |«1,178 

f> j  1,370 

7 ,  1,870 

8 1,274 

9 ,  1.082 


I 


10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

13. 

». 

20. 

21. 

22 . 

23. 

24. 

25. 

26. 

27. 

2S. 

-29. 

30 

31 


1,274  ' 
986  - 

1,642 
890 
560 
686 
7M  'i 

1,274 
890 
6S0 
601 
754 
618 
686 
560 
618 
686 
754 
68& 
550 
550 
601 


402 

451 

451  I 

451  > 

352  ! 

908 

501 

550  I 

601  ' 

686 

650 

451 

501 

686 

618 

501 

601 

501 

402 

451 

501 

550 

501 

402 

451 

308 

501 

451 


451 

550 

618 

618 

986 

822 

822 

618 

550 

7,480 

9,840 

7,480 

3,860 

2,880 

3,076 

8,076 

1,506 

1,506 

1,778 

1,778 

14,800 

10,702 

7,220 

6,440 

5,204 

5,204 

6,700 

5,966 

5,2M 

4,800 

3,468 


Apr.     Hay. 


2,548 
2,548 
2,548 
4,080 
5,204 
4.960 
6,960 
9,610 
8,800 
8,272 
6,700 
5,448 
4,960 
4,060 
3,664 
3,664 
2,880 
2,548 
2,882 
2,882 
6,880 
12,352 
9,880 
10,150 
10,978 
8,404 
6,700 
5.936 
6,180 
4,740 


4,800 
4,900 
4,740 
4,520 
3,860 
3,076 
2,880 
2,548 
2,882 
2,882 
3,272 
4,520 
4,060 
3,860 
3,076 
2,880 
2,548 
2,548 
3,468 
4,300 
4,900 
3,468 
3,468 
3,076 
5,692 
5,448 
5,692 
5,692 
5,936 
.%692 
6,2W 


June. 


4,300 
3,860 
3,272 
2.880 
2,880 
2,382 
2,382 
2,880 
2,880 
2,714 
2,382 
1,914 
1,778 
1,506 
2,382 
1,642 
1,370 
1,082 
1,178 
1,082 
986 
890 
1,178 
1,642 
1,506 
1,178 
1,082 
890 
890 
754 


754 
754 
822 
890 
890 
822 
618 
550 
686 
618 
618 
618 
618 
550 
501 
618 
618 
550 
550 
550 
550 
501 
686 


July. 

Auk. 

618 

550 

560 

686 

7M 

550 

822 

501 

686 

451 

890 

451 

990 
754 

822 
1.778 

Sept.  ,  Oct.      Nov 


1,274 

986 

890 

822 

686 

686 

618 

686 

618 

686 

890 

754 

986 

1,642 

1,778 

1,778 

5,692 

5,448 

3,272 

2,882 

1,778 

1,506 

1,274 


1,178 

1,274 

1,642 

1,506 

1,506 

1,274 

1,274 

1,274 

890 

822 

890 

1,082 

890 

890 

890 

986 

986 

1,642 

1,370 

1,274 

1,082 

1,082 

890 

754 

822 

754 

754 

754 

822 

1,274 


1,178 

1,082 

1,370 

1,506 

1,274 

1,082 

890 

822 

890 

890 

754 

754 

754 

2,382 

5,448 

3.860 

3,468 

2,548 

2,216 

1,914 

1,778 

1,506 

1,370 

1,274 

1,178 

1,178 

1.082 

890 

890 

1,178 

986 


890 

"1,082 

890 

754 

686 

986 

754 

754 

754 

686 

550 

618 

1,778 

1,914 

1.642 

1,506 

1,370 

1,274 

1,062 

1,178 

1,082 

1,082 

986 

1,082 

1,506 

1,778 

1,370 

890 

890 

1,082 


Dec. 


890 

966 

1,062 

986 

890 

890 

822 

754 

822 

2,060 

2,880 

3,664 

3,272 

3,468 

11,254 

9,340 

8,272 

7,480 

5,692 

4,080 

3,076 

2,216 

1,914 

2,382 

2,382 

2,050 

2,548 

2,216 

4,520 

12,626 

7,744 


aEstimatad;  rlyer  frozen. 
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STBEAM  MEA8UBEMENTS   IN   19032  PART   I. 


[NO.  97. 


Me€tn  daUy  discharge,  in  second-feet j  of  HousaUmic  River  at  GaylordsviUej  Qmn.,  for 

iP0^i505— Continued. 


Day. 


1902. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

81 


Jan. 


6,440 
4,960 
3,664 
2,648 
2,382 
2,548 
2,648 
2,882 
2,648 
2,216 
2,060 
1.914 
1,642 
1,178 
1,870 
1,870 
1,178 
1,062 
1,274 
1,082 
1,370 
10,160 
6,692 
4,620 
3,468 
3,076 
3,664 
3,272 
2,648 
1,914 
1,914 


Feb. 


a, 
a 
a. 
a, 
a. 
a 
a 
a, 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 
a 


Mar. 


31,000 
17,000 
14,020 
16,000 
8,272 
6,692 
4,960 
5,692 
6,692 
7,480 
6,700 
6,440 
8,272 
8,800 
8,636 
8,008 
8,636 
7,744 
6,960 
6,180 
6,204 
6,204 
4,060 
8,664 
3,860 
3,860 
3,664 
3,664 
6,448 
6,448 
6,448 


Apr. 


5,692 
6,204 
5,692 
3,468 
3,468 
2,880 
2,880 
8,272 
4,080 
6,692 
6,936 
5,692 
6,692 
6,448 
4,800 
3,664 
3,468 
3,076 
3,076 
2,880 
2,382 
2,882 
2,216 
2,216 
2,060 
1,914 
2,060 
2,216 
2,216 
4,800 


May. 


5,692 
4,620 
4,060 
3,664 
3,076 
2,880 
2,880 
2,648 
2,882 
1,914 
2,060 
1,914 
1,914 
1,778 
1,642 
1,606 
1,606 
1,870 
1,274 
1,178 
1,606 
1,274 
1,178 
986 
1,062 
1,870 
1,606 
2,548 
2,648 
2,050 
1,642 


June. 


642 
274 
274 
506 
914 
778 
606 
606 
274 
506 
370 
870 
274 
642 
606 
178 
370 
274 
274 
274 
178 
642 
870 
178 
178 
178 
082 
062 
986 
1,178 


July. 


1,778 
1,606 
1,274 
1,642 
1,870 
1,870 
1,778 
2,060 
1,642 
1,870 
1,226 
1,178 
1,082 
890 
822 
986 
1,062 
822 
764 
1,574 
3,860 
6,204 
3,860 
3,272 
2,880 
2,648 
1.982 
1,846 
2,978 
2,797 
2,714 


Aug. 


1,778 

1,574 

1,574 

1,822 

1,178 

1,274 

1,506 

1,488 

1,488 

1,822 

1,870 

2,299 

2,060 

1,642 

1,870 

1,226 

1,082 

890 

754 

938 

856 

938 

986 

966 

856 

856 

956 

856 

822 

822 

686 


Sept 


754 
584 
560 
618 
652 
584 
662 
650 
684 
890 
890 
822 
788 
986 
890 
618 
686 
720 
754 
788 
988 
T20 
618 
686 
652 
788 
1,062 
1,506 
4,520 
8,860 


Oct. 


2,880 
2,880 
2,465 
2,299 
2,050 
2,299 
2.060 
1,846 
1,642 
1,438 
1,274 
2,648 
2,548 
2,216 
2,050 
1,778 
1,710 
1,606 
1,488 
1,180 
1,178 
1.322 
1,274 
1.322 
1,322 
1,274 
1,178 
8,566 
5,062 
8,860 
8,468 


Not. 


Dec. 


2,880 
2,548 
2,060 
1,962 
1.846 
1,710 
1.574 
1.506 
1,438 
1,226 
1.178 
1.322 
1,274 
1,370 
1,370 
1,274 
1,226 
1,130 
1,178 
1,130 
1,178 
1,082 
1,082 
938 
1,084 
1,180 
1,506 
1,870 
1,274 
1,130 


986 
1.084 
1,274 
1,506 
1,506 
1,178 
1.226 
1.178 
A25 
584 


720 
«90 
988 
1,130 
1.914 
8,586 
7,090 
6,448 
4,680 
5.326 
10,426 
9,880 
7,612 
6,960 
5.986 
5,326 
8,860 
3,370 
3, 664 
3.076 


a  Temporary  ice  obfltniction. 
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Mean  daOy  discharge^  in  second-fedf  of  HcuBoUmic  River  al  QayUyrdtviUe,  Conn,,  for 

i«X^i505— Continued. 


Day. 


Jan. 


1903. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ID 

U 

12 

13 

14 1,846 

15 '  1,778 

16 '  2,060 

17 !  1,914 

18 

19 

20 

21 

22 

28 

24 

25 


2,714 
2,681 
3,566 
3,860 
3,860 
3,370 
2,978 
2,880 
2,465 
2,050 
1,914 
2,060 
1,846 


1,642 


27 
28 
29 
80 
31 


3,468 
2,797 
2,138 
1,962 
1,914 
1,914 
2,050 
8,076 
4,190 
4,080 


3,566 
3,468 
3,664 
4,620 
7.350 
5,326 
6,448 
3,860 
8,370 
2,880 
2,880 
5,326 
5,448 
4,680 
4,060 
3,272 
2,631 
1,962 


1,0820 16, 100a 

3,664016,400 

3,664a25,700fr 


14,450 
14,600 
5,082 
2,548 
1,962 
2,138 
7,090 


11,116 
8,140 
6,960 
5,448 
5,062 
4,080 
3,970 
4,630 
7,612 
7,612 
7,612 
7,612 
7,090 
6,440 
5.814 
5,692 
4,410 
3,860 
3,762 
3,870 
3,076 
5,826 
7,480 

10,564 
9,205 
8,404 
7,480 
5,692 
5,326 
4,190 
5,082 


8 

4 

3, 

4 

3 

3 

4, 

6 

6 

5 

5 

4 

3 

8 

3 

3 

8, 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1, 

1 

1 


740 
970 
080 
970 
080 
970 
664 
740 
700 
670 
326 
692 
520 
970 
970 
664 
370 
076 
880 
714 
216 
133 
216 
060 
962 
642 
642 
642 
710 
642 


1,506 
1,574 
1,870 
1,226 
1,322 
1,370 
1,438 
1,274 
1,130 
1,062 
890 
986 

890 
986 
988 
890 
686 
686 
822 
7M 
822 
764 
652 
584 
584 
720 
754 
986 
856 
7M 


618 

560 

662 

652 

652 

618 

618 

1,062 

1,226 

1.084 

968 

2,714 

6,570 

5,448 

6,068 

6,570 

5,814 

4,860 

3,970 

3,970 

7,612 

9,880 

8,668 

8,008 

6.570 

5,448 

4,630 

8,860 

8,566 

J^,692 


July. 


814 
740 
664 
978 
465 
648 
797 
299 
133 
914 
710 
642 
710 
674 
778 
674 
438 
370 
370 
274 
778 
778 
880 
466 
050 
174 
226 
178 
178 
710 
133 


Auk. 


1,778 
1,322 
1,178 
1,226 
2,183 
2,978 
4,850 
3,468 
2,880 
2,631 
2,648 
1,962 
1,710 
1,506 
1,370 
1,370 
1.178 
1,064 
1,034 
986 
1,370 
1,370 
1,322 
938 
822 
1,322 
1,642 
1,674 
2,631 
4,080 
3,970 


Sept. 


3,664 

2,978 

2,648 

2,216 

1,710 

1,710 

1,034 

1,226 

1,274 

1,034 

1,870 

1,274 

1,178 

9H6 

822 

986 

986 

1,778 

2,216 

1,674 

1,274 

1,130 

938 

1,034 

1,084 

938 

788 

1,084 

968 

938 


Oct. 


890 

890 

966 

890 

720 

720 

822 

890 

9,746 

10,288 

7,744 

6,670 

4,520 

8,870 

3,272 

2,978 

2,631 

3,370 

2,978 

2,797 

2,465 

2,216 

2,133 

2,631 

2,299 

2,050 

2,133 

1,846 

1,982 

1,T78 

1,642 


Nov. 


1,710 
1,440 
1,370 
1,610 
1,640 
1,510 
1,440 
1,370 
1,230 
1,270 
1,280 
1,280 
1,030 
1,130 
1,180 
1,080 
2,460 
3,660 
8,860 
3,570 
2,650 
2,180 
1,980 
2,130 
1,960 
1,780 
1,320 
1.440 
1,230 
1,180 


Dec. 


1,060 
1,130 
1,270 
1,2S0 
1,130 
1,130 
1,180 
1,080 
1,230 
1,510 
1,820 
986 
2,860 
2,710 
2,220 
1.850 
1,780 
1,510 
1,320 
2,800 
8,800 
5,810 
5,330 
3,860 
3,570 
2,960 
1,710 
1,510 
1.760 
1,780 
2.130 


a  ApproxioiAte;  river  obstructed  by  ice  January  19  to  21  and  February  19  to  24, 1903. 
b  Approximate;  aboye  upper  limit  of  rating  table. 
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8TBEAM   MEASUBEMENTS   IN   1»03,  PABT   I. 


[NO.  97. 


Estimated  monthly  discharge  of  Housatonic  River  at  Oaylordmlle,  Conn,  j  for  1900-1903, 

[Drainage  area,  1,020  square  miles.] 


Month. 


1900. 


November 
December 


Discharge  in  second-feet. 


Maximum. 


1901. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November , 
December  . 


2,880 
3,468 

1,642 

686 

14,300 

12,352 

5,936 

4,300 

890 

5,692 

1,642 

5,448 

1,914 

12, 626 


Minimum.        Mean 


The  year 14,300 

1902.  I 

January 10, 150 

February « , 

March 

April 

May 

June 

July 

August 

September 

October 

November 


December I      10,426 


The  year 31,0()0 


a 


230 

822 


501 
303 
451 
2,382 
2,382 
754 
501 
451 
754 
754 
550 
754 


303 


1,082 


31,000 

3,664 

5, 936 

1,914 

5, 692 

986 

1,914 

986 

5,204 

754 

2,299 

686 

4,520 

550 

5,082 

1,130 

2,880 

938 

10, 426 

525 

a 


876 
1,560 


865 
481 
4,015 
5,880 
3,974 
1,925 
674 
1,385 
1,084 
1,561 
1,097 
3,653 


2,216 


2,838 


7,759 
3,650 
2,176 
1,359 
1,940 
1,211 
991 
2,093 
1,431 
[3, 497 


525         2,920 


Run-off. 


Second- feet 

persQuare 

mile. 


a 


0.858 
1.529 


.848 
.471 
3.935 
5.762 
3.895 
1.887 
.661 
1.357 
1.062 
1.530 
1.075 
3.580 


2.781 


7.604 
3.577 
2.132 
1.332 
1.901 
1.187 
,971 
2.051 
1.402 
3.427 


2.861 


Depth  in 
inches. 


0.96 
1.76 


.98 
.49 
4.54 
6.43 
4.50 
2.11 
.76 
1.57 
1.18 
1.76 
1.20 
4.13 


29.65 

3.21 
a 

8.77 
o.  99 
2.46 
1.48 
2.19 
1.37 
1.08 
2.36 
1.56 
3.94 


38.62 


a  Temporary'  ice  obstruction. 
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EaimaUd  monthly  di^chitrge ofHtnucUonie  Rirer  at  OaylonhviUe^  Conn.,  etc. — Continued. 


Month. 


19a3. 


Discharge  in  second-feet 


Run-off. 


Maximum.  I   Minimum.  I      Mean. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


The  year 


TENMILE   RIVER   NEAR  DOVER   PLAINS,  NEW  YORK. 

This  station  was  established  September  16,  1901,  by  R.  E.  Horton, 
assisted  by  A.  E.  Place.  It  is  located  at  Tabor's  highway  bridge, 
about  2  miles  upstream  from  the  New  York  Central  Railroad  station 
at  Dover  Plains,  N.  Y.  The  standard  chain  gage,  with  inclosed  scale,  is 
attached  to  the  lower  chord  on  the  upstream  side  of  the  bridge  in  the  first 
panel  from  the  right  end.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  17.19  feet.  This  gage  was  installed  July  23, 
1903,  by  F.  H.  Tillinghast,  in  place  of  the  original  wire  gage.  During 
19C)y  the  gage  was  read  twice  each  day  by  J.  J.  O'Brien.  Discharge 
measurements  are  made  from  the  upstream  side  of  the  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  face  of 
the  right  abutment  under  the  upstream  guard  rail.  The  channel  is 
straight  for  about  300  feet  above  and  below  the  station  and  has  a  width 
of  85  feet  between  bridge  abutments.  The  current  has  a  modemte 
and  well-distributed  velocit3\  About  300  feet  above  the  station  there 
is  a  rift  with  a  fall  of  about  one-half  foot.  Both  banks  are  covered  with 
brush,  and  are  subject  to  overflow  onl}^  during  extreme  freshets.  The 
bed  of  the  sti'eam  is  composed  of  sand  and  gravel.  The  channel  is 
broken  by  an  old  bridge  pier  in  the  center  of  the  stream.  The  bench 
mark  is  a  circle  cut  on  the  upstream  side  of  the  right  abutment  near 
the  bridge  seat.  Its  elevation  is  16.20  feet  above  the  gage  datum. 
This  station  was  discontinued  November  7,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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STREAM   MEASUREMENTS   IN   1903,  FART   I. 


[MO.  97. 


Discharge  measurements  of  Tenmile  River  near  Dover  PlainSj  N,  F.,  in  1901- J  90S, 


Date. 


1901. 

September  16 

September  28 

October  15 

October  26 

November  6 

November  11 

November  22 

Do....: 

December  2 

December  17 


Hydrographer. 


A.  E.  Place 

W.  W.  Schlecht. 
do 


.do 
.do 
.do 
.do 
.do 
do 
.do 


1902. 


July  21 

August  4 

August  9 

September  2  . 
October  2.... 
November  14. 
November  28 . 
December  19. 


W.  W.  Schlecht. . 

do 

do 

do 

P.  M.  Churchill  . . 
F.  H.  Tillinghast. 

do 

do 


1903. 

January  10 F.  H.  Tillinghafit. 

January  22 do 

« 

February  4 do 

February  13 do 

February  27 do 

March  3 do  ..-. 

March  30 do 

April  7 do 

April  15 do 

May  2 do 

May  15 do 

May  28 do 

June  5 do 

Do do 

June  10 do 

June  30 do 


Corrected 

gaffe 

heiiht. 


Feet. 


Discbarge. 


4.36 
7.19 
5.01 
4.88 
4.75 
4.76 
4.76 
4.75 
8.41 


7.52 
5.03 
4.62 
4.29 
6.14 
5.21 
5.14 
8.62 


5.75 
7.36 
6.30 
5.00 
5.52 
10.75 
6.86 
6.52 
6.47 
6.80 
6.22 
5.84 
4.20 
4.21 
4.79 
5.26 


Seeond'/eeL 
245 
70 
693 
188 
140 
122 
123 
121 
125 
fl  1,  213 


821 
185 
100 
63 
443 
211 
211 
1,330 


315 

^833 

«480 

179 

314 

2,386 

683 

558 

526 

640 

230 

380 

61 

57 

158 

249 


a  Floating  ice. 


b  River  frozen  over  below  bridge. 


o  Ice  along  banks. 
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Mean  d(tUy  gage  height j  in  feet,  of  TenmiU  River  iiear  Dover  PlaiM,  N.  >'.,  for  1901-190S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.02 
4.80 
5.00 
5.00 
4.88 
4.85 
4.75 
4.65 
4.65 
4.65 
4.65 
4.65 
4.58 
6.28 
6.82 
6.42 
6.16 
5.88 
5.62 
5.50 
5.48 
5.40 
5.85 
5.28 
5.20 
5.00 
5.02 
5.05 
4.98 
4.95 
4.92 

Nov. 

Dec. 

1901. 
1 

4.95 
4.90 
4.90 
4.85 
4.88 
4.88 
4.85 
4.80 
4.78 
4.75 
4.68 
4.98 
5.90 
5.50 
5.28 
5.10 
5.05 
5.90 
4.88 
4.88 
4.85 
4.78 
4.75 
4.75 
5.20 
5.10 
4.90 
4.95 
4.85 
4.72 

4.66 

2 

1 

4.67 

3 

4.96 

4 

••""••• 

5.50 

5 

6.06 

6 

5.40 

7 

i 

5.02 

8 

^ 

1 

4.80 

9 

4.77 

10 ' - 

• 

6.85 

u     .'. 

6.72 

12 

6.85 

u 

6.12 

" 

6.48 

15 

11.17 

......  -, 

1 

9.50 

17 

1 

1 

1 

5.00 
5.30 
5.00 
4.85 
4.80 
4.80 
4.70 
4.60 
4.58 
4.50 
4.55 
4.88 
4.78 
5.50 

8.15 

7.20 

1 
19 

6.86 

^^                                                 1 

6. 35 

21 

1 
1 
1 

5.95 

1 

5.76 

28 

5.92 

5.90 

25 

1 

5.95 

1 

6.40 

27 

6.48 

28 1 

6.50 

29 

10.70 

12.90 

31 

. 

10.  iz 

i 
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STBEAM   MEASUREMENTS   IK    1903,   PAKT   I. 


[NO.  W. 


Mean  daily  gage  heigldy  in  feet,  of  Tenmile  River  near  Dover  Plains,  N,  Y. ,  eic. — Continned. 


Day. 


1902. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


Jau. 


7.70 
7.00 
6.95 
6.10 
6.08 
6.15 
6.10 
5.80 
5.66 
5.55 


5.60 
5.55 
5.38 
5.20 
5.25 


4.92 
4.65 
5.05 
5.10 
_  5.05 
21 5.05 


22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


11.95 
8.10 
6.35 
5.80 
5.70 
7.80 
7.45 
6.55 
6.05 
5.50 


Feb. 


5.40 
6.10 
6.95 
6.08 
5.50 
5.35 
5.10 
5.10 
^.95 
4.90 
5.10 
5.10 
4.80 
6.75 
5.25 
5.15 
5.05 
5.05 
5.00 
4.85 
4.75 
4.68 
4.40 
4.60 
4.65 
5.82 
8.45 
9.72 


Mar. 


al2.00 
14.10 
11.76 
8.69 
7.29 
6.24 
6.59 
6.59 
9.24 
10.94 
9.49 
9.04 
9.44 
8.74 
8.04 
7.64 
8.49 
7.94 
0.89 
6.46 
6.44 
6.49 
6.54 
6.59 
6.39 
6.24 
6.19 
7.76 
7.94 
7.64 
7.24 


Apr. 


6.94 
6.79 
6.59 
6.32 
6.14 
6.24 
6.46 
6.74 
7.14 
7.94 
7.44 
6.94 
6.64 
6.49 
6.44 
6.24 
6.22 
6.02 
5.92 
5.79 
5.69 
5.56 
5.46 
5.36 
5.29 
5.29 
5.64 
5.59 
5.64 
7.34 


May. 


7.29 
7.29 
&.M 
6.54 
6.39 
6.24 
6.09 
5.89 
5.69 
5.56 
5.29 
5.19 
5.19 
5.14 
5.14 
5.09 
4.99 
4.94 
4.99 
5.02 
4.92 
4.H4 
4.74 
4.64 
4.64 
5.39 
5.64 
5.89 
5.52 
5.14 
5.04 


June.  July.  Aug. '  Sept. 


4.89 
4.M 
4.74 
4.89 
4.79 
4.69 
4.59 
4.82 
4.89 
4.82 
4.64 
4.54 
5.06 
5.04 
4.69 
4.84 
5.04 
4.79 
4.62 
4.49 
4.74 
4.94 
4.72 
4.66 
4.49 
4.44 
4.84 
4.39 
4.44 
5.04 


4.79 
4.59 
4.69 
4.86 
4.72 
4.94 
4.96 
4.66 
4.74 
4.56 
4.54 
4.44 
4.49 
4.24 
4.22 
4.64 
4.52 
4.22 
4.36 
4.99 
7.32 
7.49 
6.69 
6.09 
6.02 
5.84 
5.64 
5.74 
5.59 
5.99 
5. 99 


5.66 
5.22 
4.99 
4.96 
4.86 
4.76 
4.99 
4.94 
4.79 
4.76 
6.02 
5.36 
5.29 
5.12 
5.02 
4.56 
4.52 
4.49 
4.49 
4.52 
4.59 
4.56 
4.44 
4.42 
4.42 
4.32 
4.26 
4.19 
4.16 
4.14 
4.19 


4.24 
4.17 
4.14 
4.24 
4.17 
4.14 
4.19 
4.22 
4.29 
4.51 
4.29 
4.24 
4.44 
4.57 
4.47 
4.37 
4.22 
4.22 
4.37 
4.62 
4.67 
4.47 
4.49 
4.42 
4.44 
4.42 
5.04 
6.84 
8.14 
6.3J 


I  ' 

Oct.    Nov.    Dec. 


6. 12 
6.19 
5.77 
5.44 
5.64 
6.19 
6.72 
5.37 
5.24 
5.17 
5.34 
6.44 
6.54 
6.22 
5.97 
5.77 

d.  oV 

5.49 
5.62 
5.54 
5.24 
5.14 
5.09 
5.07 
4.99 
4.89 
4.94 
7.44 
7.44 
6.T2 
6.34 


6.12 
5.84 
6.77 
5.67 
5.64 
5.59 
5.44 
5.42 
5.S4 
6.27 
5.17 

i  5. 12 
5.17 
5.14 
5.17 
5.07 
4.99 

a4.96 
4.94 
4.87 
4.89 
4.92 
4.89 
4.87 
4.92 
5.04 
5.27 
5.12 
4.99 

,  4.87 


4.79 
4.82 
5.14 
5.24 
5.07 
5.12 
5.14 
5-19 
5.47 
5.42 
5.19 
5.14 
5.14 
5.27 
5. 42 
6. » 
10.81 
9.47 
8.62 
8.04 
N.Of< 
ll.M 
10.99 
8.92 
8.29 
7.K> 
7.39 
6.97 
6.84 
6.89 
6.^9 


a  Estimated. 
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3feaH  daily  gage  height^  in  fed^  of  Tenmile  River  near  Dover  Plains,  N,  K.,  etc, — 

Continued. 


DAT. 


IM& 


1.. 

2. 
3. 
4. 
b. 

4. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
IS. 
16. 


Feb.      Mar. 


6.82 
6.94 
7.S2 
7.24 
6.74 
6.69 
6.41 
6.29 
6.14 
&.82 
5.64 
5.96 
5.84 
5.74 
5.72 
5.60 


17 1  6.57 


1». 
19. 
20. 
21. 
±i. 
23. 
24. 
25. 
S. 
27. 
». 
29. 
30. 
tl. 


5.39 

5.57 

5.84 

7.04 

7.54 

6.14 

5.77 

5.74 

6.71  I 

5.49  > 

6.07 

6.52 

7.99 

7.19 


6.64 
7.26 
7.24 
7.86 

10.59 
7.94 
7.09 
6.69 
6.51 
6.37 
6.34 
8.49 
7.54 
7.06 
6.57 
6.37 
6.09 
5.79 
6.01 
5.99 
5.74 
5.69 
5.59 
5.52 
5.36 
5.39 
5.47 

10.29 


11.09 

8.46 
7.49 
7.01 
6.81 
6.59 
6.49 
7.21 
8.56 
8.26 
8.06 
7.81 
7.34 
7.01 
6.81 
6.59 
6.46 
6.42 
6.19 
o,  Wf 
6.06 
7.56 
9.66 
9.96 
8.94 
8.26 
7.76 
7.44 
7.04 
6.76 
7.81 


Apr. 


7.04 
6.71 
6.49 
6.69 
6.71 
6.44 
6.39 
7.11 
8. 56 
7.96 
7.49 
7.01 
6.74 
6.59 
6.79 
6.39 
6.21 
6.01 
5.91 
5.69 
5.59 
5.54 
5.46 
5.41 
5.36 
5.21 
5.09 
4.96 
4.86 
4.81 


May. ,  Jane. 


4.79 

4.74 

4.79 

5.01 

4.81 

4.74 

4.66 

4.61 

4.61 

4.66 

4.61 

4.46 

4.86 

4.24 

4.36 

4.36 

4.41 

4.-26 

4.16 

4.26 

4.34 

4.81 

4.29 

4.31  I 

4.19  ' 

4.04  , 

3.96 

4.21 

4.59 

4.46 

4.44 


4.29 
4.26 
4.16 
4.16 
4.16 
4.11 
4.54 
5.41 
6.31 
4.91 
4.59 
5.61 
6.16 
5.79 
7.02 
7.86 
6.86 
6.69 
6.42 
6.46 
9.92 
10.19 
8.92 
8.74 
7.94 
7.46 
6.92 
6.M 
7.24 
9.19 


July.  Aug. 


7.96 
7.36 
6.69 
6.29 
6.02 
5.86 
5.74 
5.52 
5.32 
5.16 
5.12 
4.99 
5.49 
5.04 
5.06 
4.94 
4.76 
4.82 
5.02 
4.86 
5.36 
5.09 
6.46 
5.42 
5.08 
4.95 
4.75 
4.68 
4.60 
5.45 
5.88 


4.82 

4.68 

4.58  I 

4.76  ! 

6.02 

6.35 

7.65 

6.72  I 

6.20  I 

5.88  I 

5.52  t 

5.50  I 

5.80 

6.15 

4.95 

4.88 

5.18 

4.95 

4.90 

5. 18 

5.18 

4.95 

4.80 

4.80 

5.20 

5.48 

5.12 

5. 12 

7.30 

7.06 

6.78 


6.42 
6.08 
5.85 
5.58 
5.55 
5.35 
5.20 
6.05 
5.06 
5.02 
5.00 
4.88 
4.85 
4.80 
4.72 
4.80 
5.80 
6.0§ 
5.65 
5.30 
».02 
4.90 
4.78 
4.72 
4.70 
4.75 
4.65 
6.00 
4.80 
4.70 


I 
Oct.  i  Nov. 


4.66 
4.56 
4.48 
4.65 
4.58 
4.60 
4.52 
4.65 
13.06 
11.62 
9.45 
8.25 
7.02 
7.12 
6.78 
6.58 
6.66 
7.06 
6.68 
6.42 
6.20 
6.06 
6.08 
6.35 
6.02 
5.85 
6.72 
5.66 
5.52 
5.48 
5.45 


6.88 
5.25 
6.22 
5.18 
6.30 
6.32 
5.20 


Dec. 


I 
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STREAM  MEASUBEKENTS   IN   1903,  PART   I. 


Lko.  97. 


Baling  table  for  Tenmile  River  near  Dover  Plains j  N.  Y,,  from  September  17,  1901,  to 

December  SI,  190S, 


Gaffe 
hel^t. 


Discharge. 


Feet. 

Second'feeL 

3.50 

10 

3,55 

13 

3.60 

16 

3.65 

19 

3.70 

22 

3.75 

25 

3.80 

28 

3.85 

31 

3.90 

34 

3.95 

37 

4.00 

40 

4.05 

46 

4.10 

•    51 

4.15 

57 

4.20 

62 

4.25 

68 

4.30 

73 

4.35 

79 

4.40 

84 

4.45 

90 

4.50 

95 

4.55 

103 

4.60 

111 

4.65 

119 

4.70 

127 

4.75 

135 

4.80 

143 

4.85 

151 

4.90 

159 

4.95 

167 

5.00 

175 

5.05 

186 

5.10 

196 

5.15 

207 

5.20 

217 

5.25 

228 

5. 30 

238 

5.35 

249 

5.40 

259 

Gaffe 
hel^t. 

Discharge. 

F^eL 

Second-feel. 

5.45 

270 

5.50 

280 

5.55 

293 

5.60 

306 

5.65 

319 

5.70 

332 

5.75 

345 

5.80 

358 

5.85 

371 

5.90 

384 

5.95 

397 

6.00 

410 

6.05 

425 

6.10 

439 

6.15 

454 

6.20 

468 

6.25 

483 

6.30 

497 

6.35 

512 

6.40 

526 

6.45 

541 

6.50 

555 

6.55 

571 

6.60 

586 

6.65 

602 

6.70 

617 

6.75 

633 

6.80 

648 

6.85 

664 

6.90 

679 

6.95 

695 

7.00 

710 

7.a5 

727 

7.10 

744 

7.15 

761 

7.20 

778 

7.25 

795 

7.30 

812 

7.35 

829 

Gage 
height. 


FeeL 
7.40 
7.45 
7.50 
7.55 
7.60 
7.65 
7.70 
7.75 
7.80 
7.85 
7.90 
7.95 
8.00 
8.05 
8.10 
8.15 
8.20 
8.25 
8.30 
8.35 
8.40 
8.45 
8.50 
8.55 
8.60 
8.a5 
8.70 
8.75 
8.80 
8.85 
8.90 
8.95 
9.00 
9.05 
9.10 
9.15 
9.20 

•9.25 
9.30 


Discharge. 


Second-feet, 
846 
863 
880 
899 
917 
936 
954 
973 
991 
1.010 


Diflchaige. 


028 
047 
065 
085 
105 
126 
146 
166 
186 
206 
226 
247 
267 
289 
311 
333 
354 
376 
398 
420 
442 
464 
486 
510 
533 
557 
580 
604 
628 


Feet. 

Second-feet. 

9.35 

1,651 

9.40 

1,674 

9.45 

1,698 

9.50 

1,722 

9.55 

1,747 

9.60 

1,772 

9.65 

1,798 

9.70 

1,823 

9.75 

1,849 

9.80 

1,874 

9.85 

1,899 

9.90 

1,924 

9.95 

1,950 

10.00 

1,975 

10.05 

2,002 

10.10 

2,029 

10.15 

2,056 

10.20 

2,083 

10.25 

2,110 

10.30 

2,137 

10.35 

2,164 

10.40 

2,191 

10.45 

2,218    , 

10.50 

2,245 

10.55 

2,274     . 

10.60 

2,302 

10.65 

2,331 

10.70 

2,360 

10.75 

2,389 

10.80 

2,417 

10.85 

2,446 

10.90 

2, 474     1 

10.95 

2,503 

11.00 

2,532 

11.05 

2,562 

11.10 

2,592 

11.15 

2,623    ' 

11.20 

2,654 

11.25 

2,684    ! 
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Rniing  table  for  TenmUe  River  near  Dover  FlainSf  N.  1'.,  from  September.  17 ^  1901,  to 

December  SI,  190S — Continued^ 


1 

Gage 
hei^t. 

DLschaige.  | 
Seeond'/fft. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

1 
Discharge. 

Srrtmd-feet. 

1 

Gage 
height. 

Discharge. 
Second-feet. 

Feel. 

Fed. 

FKt. 

Feet. 

11.30 

2,714 

12.15 

3,258 

13.00 

3,850 

13.85 

4,494 

11.35 

2,746 

12.20 

3,292 

'     13.05 

3,887 

13.90 

4,533 

11.40 

2,775 

12.25 

3,326 

13.10 

3,924  . 

13.95 

4,572 

11.45 

2,806 

12.30 

3,360 

13.15 

3,961 

14.00 

4,611 

,     11.50 

2,836 

12.35 

3,394 

13.20 

3, 998 

14.05 

4,652 

11.55 

2,868  , 

.  12. 4Q 

3,427 

13.25 

4,036 

14.10 

4,692 

i    11.00 

2,900 

12.45 

3,461 

13.30 

4,073 

14. 15 

4,733 

11.65 

2,932 

12.50 

3,495 

13.35 

4,110 

14.20 

4,773 

11.70 

2,964 

12.55 

3,531 

13.40 

4,148 

14.25 

4,814 

11.75 

2,996 

12.60 

3,566 

13.45 

4,185 

14.30 

4,854 

11.80 

3,028 

12.65 

3,602 

13.50 

4,222 

14.35 

4,895 

11.85 

3,060 

12.70 

3,637 

13.55 

4,281 

14.40 

4,935 

11.90 

3,092 

12.75 

3,673 

13.60 

4,299 

14.45 

4,976 

11.95 

3,125 

12.80 

3,708 

13.65 

4,339 

14.50 

5,017 

12.00 

3,157 

,     12.85 

3,744 

13.70 

4,378 

1 

I 

12.05 

3,191 

12.90 

3,779 

13.75 

4,417 

12.10 

3,224 

12.95 

3,815 

1 

13.80 

4,455 

For  open  section.     No  logarithmic  extension. 
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Mean  daily  discharge^  in  secondrfeet,  of  Tenmile  River  near  Dover  MainSy  N.  Y.,for 

1901-190S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

179 
143 
175 
176 
156 
151 
135 
119 
119 
119 
119 
119 
108 
491 
654 
532 
462 
379 
311 
280 
276 
259 
249 
234 
217 
175 
179 
186 
1T2 
167 
162 

Nov. 

Dec. 

1901. 
1 

. 

167 
159 
159 
151 
156 
156 
151 
143 
140 
1S5 
125 
172 
384 
280 
234 
196 
186 
384 
156 
156 
151 
140 
135 
135 
217 
196 
159 
167 
157 
130 

119 

2 

122 

3 

167 

4 

■ 

280 

6 

425 

6 

259 

7 

180 

8 

148 

9 

1 

i 

1 

138 

10 

1 

512 

11 

623 

12 

' 

512 

13 

445 

14 

549 

15 \ 

2,635 

16 

1 
1 

• 

1,722 

17 

- 

175 
238 
175 
151 
143 
143 
127 
111 
108 

95 
103 

82 
140 
280 
....... 

1.126 

18 

- 

778 

19 

664 

20 

512 

21 

397 

22 

1 

345 

23 

1 

389 

24 

• 

384 

25 

397 

26 

526 

27 

549 

28 

1 
1 

555 

29.... 1 

2.860 

30 

3,360 

31 

2.094 

m 
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Afran  daily  discharge,  in  tecond-feet,  of  TenmiU  Hirer  near  Dover  Plains,  X.  Y,,  etc, — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1902. 

1 

9.'>l 

«259 

^,157 

692 

809 

157 

141 

822 

67 

445 

446 

141 

•> 

710 

439 

4,692 

645 

809 

149 

109 

221 

59 

465 

368 

146 

3 

fi95 

695 

3,002 

583 

661 

132 

125 

178 

56 

350 

860 

206 

4 

439 

433 

1.350 

603 

568 

157 

153 

169 

67 

268 

824 

226 

5 

433 

280 

809 

451 

523 

141 

180 

158 

50 

316 

816 

190 

6 

454 

249 

480 

480 

480 

125 

165 

137 

56 

465 

303 

200 

7 

439 
358 

196 
196 

583 
583 

544 

680 

436 

381 

109 
146 

169 
121 

178 
168 

61 
64 

837 
253 

268 
263 

206 

^ 

215 

9 

319 

167 

1,599 

758 

829 

157 

133 

141 

72 

226 

247 

274 

10 

'   293 

150 

2,497 

1,043 

296 

146 

105 

137 

96 

211 

282 

268 

11 

!   306 

196 

1,717 

860 

286 

117 

101 

416 

72 

247 

211 

215 

12 

293 

196 

1,505 

692 

216 

101 

89 

261 

67 

588 

200 

206 

13 

<   255 

143 

1,693 

599 

215 

188 

94 

286 

89 

568 

211 

206 

14 

1   217 

633 

1,872 

552 

205 

184 

67 

200 

106 

474 

205 

282 

15 

228 

228 

1,081 

538 

205 

125 

64 

179 

92 

402 

211 

268 

16 

162 

207 

982 

480 

194 

149 

117 

105 

81 

860 

190 

662 

17 

119 

186 

1,263 

474 

173 

184 

98 

98 

64 

808 

17f 

2,428 

Ih 

1«6 

186 

1,043 

416 

162 

141 

64 

94 

64 

278 

169 

1,706 

19 

196 

175 

676 

389 

in 

114 

78 

94 

81 

811 

163 

1.319 

30 

186 

151 

544 

355 

179 

94 

173 

98 

114 

29C 

154 

1,081 

21 

186 

185 

538 

329 

162 

183 

819 

109 

122 

226 

157 

1,097 

22 

1  3,125 

125 

552 

296 

149 

165 

876 

105 

92 

205 

162 

3,054 

23 

1.105 

84 

568 

272 

183 

130 

614 

89 

94 

194 

157 

2,626 

24 

512 

95 

583 

251 

117 

121 

436 

86 

86 

190 

154 

1,461 

25 

358 

119 

523 

286 

117 

94 

416 

86 

89 

173 

162 

1,182 

26 

832 

363 

480 

286 

257 

89 

368 

75 

86 

157 

184 

906 

77 

991 

1,247 

465 

316 

816 

149 

816 

69 

184 

165 

232 

843 

2R 

863 

1.833 

977 

803 

381 

83 

342 

61 

661 

860 

200 

701 

29 

671 

1.043 

316 

28.) 

89 

803 

58 

1,122 

860 

173 

661 

» 

425 

932 

826 

205 

184 

407 

85 

503 

623 

154 

676 

11 

280 

792 

, 

184 

303 

61 

609 

676 

aBtream  partly  frosEen;  dischaisre  approximate  and  probably  too  high. 
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Mean  daily  discharge,  in  second-feel,  of  Tenmile  River  near  Dover  Plams,  N.  Y.,  etc — 

Contmued. 


Day. 


1908. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 fl 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

31 


Jan. 


654 

692 

887 

792 

630 

614 

629 

494 

461 

863 

316 

a400 

a868 

a342 

ad37 

a303 

0298 

a266 

a298 

a  247 

724 

896 

461 

350 

342 

335 

278 

431 

661 

1.062 

776 


Feb. 


599 
798 
792 
1,014 
2,296 
1,043 
741 
614 
568 
618 
509 
1,263 
895 
730 
577 
518 
436 
365 
422 
408 
342 
829 
303 
284 
261 
267 
274 
2,1S2 


Mar. 


2,686 

1,251 

877 

713 

661 

683 

662 

781 

1,293 

1,170 

1,089 

995 

826 

713 

661 

583 

644 

632 

465 

407 

428 

903 

1,803 

1,966 

1,460 

1,170 

977 

860 

724 

636 

815 


Apr. 

May. 

724 

141 

620 

183 

662 

141 

614 

177 

620 

145 

638 

133 

623 

121 

747 

113 

1,293 

113 

1,061 

121 

877 

113 

713 

91 

630 

80 

683 

67 

645 

80 

623 

80 

471 

85 

413 

69 

387 

68 

329 

69 

303 

78 

290 

74 

272 

72 

261 

74 

261 

61 

219 

45 

194 

38 

169 

63 

168 

110 

146 

91 

89 

June. 


July. 


Aug. 


Sept 


ri 

69 

68 

68 

68 

62 

102 

261 

240 

161 

109 

809 

467 

365 

717 

1,014 

*"  667 

614 

682 

644 

1,934 

2,078 

1,461 

1,372 

1.043 

866 

685 

668 

792 

1,676 


1,061 
832 
614 
494 
416 
874 
842 
285 
242 
209 
200 
178 
278 
184 
188 
166 
137 
146 
179 
163 
261 
194 
644 
263 
192 
167 
136 
124 
HI 
270 
266 


146 
124 
108 
135 
416 
612 
986 
623 
468 
879 
286 
280 
238 
207 
167 
166 
213 
167 
169 
213 
213 
167 
143 
143 
217 
276 
200 
200 
812 
787 
642 


632 
482 
371 
301 
298 
249 
217 
186 
186 
179 
175 
156 
161 
143 
130 
143 
368 
432 
319 
238 
179 
169 
140 
130 
127 
136 
119 
176 
143 
127 


Oct. 


Nov. 


Dec, 


3, 
2, 
1, 
1, 


119 
108 

93 
108 
108 
111 

98 
119 
894 
912 
696 
166 
924 
751 
642 
680 
602 
727 
680 
682 
468 
433 
483 
612 
416 
371 
837 
819 
285 
276 
270 


256 

2» 

221 
213 
238 
242 
217 

....... 

1 

a  Frozen  above  gage;  discharge  approximate. 


bEnd  of  record. 
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Eetimaied  monthly  ditckarge  of  Tenmile  River  near  Dover  PlaitiSf  X,  F.,  for  1901-1903, 

[Dninage  axea,  195  iquara  miles.] 


Month. 


1901. 

October 

November 

December 

1902. 

Janoary  

Febnuiry 

March 

April 

May 

Jane 

July 

Aogost .. — ..... 

September 

Ortober 

November 

December 

The  year  . . 

1903. 

January  

Febmarv 

March 

April ^ 

May 

June 

July 

Augufit 

September 

October 


Discharge  in  second-feet. 


Maximmn. 


3, 


654 
384 
360 


3, 
1, 
4, 
1, 


1, 


3, 


125 
833 
692 
043 
809 
188 
876 
416 
122 
860 
445 
054 


4,692 


1, 
2, 
2, 

1, 

2, 
1, 


3, 


062 
296 
586 
293 
177 
078 
051 
936 
532 
894 


Minimum. 


108 
125 
119 


119 

84 

465 

236 

117 

83 

•64 

58 

56 

157 

154 

141 


56 


Mean. 


Run-off. 


Second-feet 

per  miuarc 

mile. 


151 
363 
225 

778 


410 


247 

499 

251 

688 

407 

935 

145 

504 

38 

94 

52 

627 

111 

296 

108 

312 

119 

221 

93 

645 

232 

1.190 

179 

.918 

751 

3.852 

516 

2.647 

335 

1.718 

1,227 

6.294 

502 

2.575 

308 

1.580 

135 

.692 

242 

L.241 

143 

.733 

.774 
1.862 
1.154 
3.991 


2.105 


2.559 
3.529 
4.796 
2.585 
.482 
3.216 
1.518 
1.600 
1.133 
3.308 


Depth  in 
inches. 


1.37 
1.03 
4.44 

3.06 

1.79 

7.26 

2.88 

1.82 

.77 

1.43 

.84 

.86 

2.14 

1.28 

4.60 


28.73 


2.95 
3.67 
5.53 
2.89 
.55 
3.59 
1.74 
1.84 
1.26 
3.82 


iaR97— 04- 
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114  STREAM   MEASUREMENTS   IN    1903,  PART   I.    ^  [ko.»7. 

MIAI^US  RIVER  DRAINAGE  BASnST. 

The  drainage  basin  of  Mianus  River  is  very  narrow  in  the  lower  2 
miles  of  the  stream,  gradually  widening  toward  the  headwaters.  The 
stream  rises  in  New  York  near  the  Connecticut  line,  flows  northerh' 
to  Bedford,  where  it  turns  abruptly  to  the  south,  crosses  the  line  into 
Connecticut,  and  continues  southeasterly  until  tide  water  is  reached. 
The  area  above  Bedford,  N.  Y.,  is  hilly  and  irregular,  the  peaks  rising 
200  to  300  feet  above  the  stream.  A  number  of  small  tributaries  con- 
verge near  the  head  of  a  marshy  flat,  at  the  foot  of  which  the  gaging 
station  is  located. 

The  stream  below  Bedford  flows  in  a  nari'ow,  deep  valley  and  receives 
few  tributaries.  There  are  no  lakes  in  the  area,  the  only  surface  stor- 
age being  in  four  small  marsh  tracts.  The  region  is  cleared  meadow 
and  farm  land  underlain  b}^  gneissic  rock. 

The  drainage  basin  is  shown  on  the  Stamford  sheet  of  the  United 
States  Geological  Survey  topographic  map,  from  which  the  drainage 
areas  given  below  have  been  determined. 

The  deep-cut  valley,  underlain  by  rock,  and  the  comparative  infre- 
quency  of  tributaries  favor  the  percolation  of  rainfall  into  the  ground 
and  the  regulation  of  the  flow  by  natural  agencies.  Considerable  fall 
in  the  stream  has  been  developed  for  pui'poses  of  power,  beginning 
with  a  tide  mill,  now  abandoned,  at  Mianus. 

Drainage  areas  of  Mianus  River. 

Sq.  mileit. 

Above  Bedford,  N.  Y.,  gapping  station 10.  7 

Above  Buresch's  mill,  N.  Y 11.2 

Above  undeveloped  water-power  pite,  Stanwich,  Conn 18.  7 

Above  River  Bank  mills,  Conn 26.  «5 

Above  Sedgewicks,  Conn.,  gaging  station 28.  8 

Above  Mianus  Manufac'turing  Company's  dam,  Conn 29. 4 

Above  Jessup  Brothers'  dam.  Conn 29. 6 

Above  Palmer  Brothers*  dam.  Conn 29. 9 

Above  mouth  at  Mianus,  Conn 30. 3 

Stations  were  established  b}-  the  Greenwich  Water  Company  in 
January,  1903,  near  Stamford,  Conn.,  and  at  Bedford,  N.  Y.  These 
stations  have  been  maintained  during  1903  in  cooperation  with  the 
Greenwich  Water  Company. 

MIANUS  RIVER  NEAR  STAMFORD,  CONN. 

The  lower  of  the  two  gaging  stations  in  the  Mianus  River  drainage 
basin  is  located  at  Sedgewicks  near  Stamford,  Conn.,  2i  miles  above 
the  mouth  of  the  river.  It  was  established  in  January,  1903,  by  the 
engineers  of  the  Greenwich  Water  Company.  A  vertical  gage  wa^ 
fastened  to  the  first  bridge  below  Sedgewicks.  Gage  readings  have 
been  made  twice  each  dav. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Discharge  measurements  of  Mianus  River  near  Stamford,  Conn. ,  in  190S. 


Date. 


Hydrographer. 


January? L.  H.  Ireland 

January  10 do 

Do I do 

January  16 ' do 

Do do 

April  27 

Do 

Do :. 

May  14 

Do 

Do 

Jaly2» 


E.  P.  Roondey. 
do 


....do 
....do 
....do 
....do 
....do 

Jaly30 j do 

September  15 ' do 


Gtfe 
height 


Diiicharge. 


I 


Feet, 

SectrndrfeeL 

1.87 

125.9 

1.80 

87.6 

1.93 

108.9 

2.58 

«100.4 

2.46 

a  102. 5 

1.25 

44.0 

1.25 

43.9 

1.25 

ft  37. 6 

.58 

13.0 

.58 

14.1 

.58 

M3.5 

.42 

7.0 

.50 

68.5 

.66 

M6.5 

a  Anchor  ice  obstnicting  channel. 


&  First  bridge  below  Sedgewicks. 


Mean  daily  discharge,  in  second-fed,  of  Mianus  River  near  Stamford,  Conn,,  for  190S. 


Day. 


Jan.      Feb 


1.. 
2.. 
S.. 
i.. 

5. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12., 
U. 
14. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 

ao. 

31. 


Mean. 


73.5 
65.5 

(«) 

(«) 

(«) 
113.0 

92.0 

81.5 

69.5 

81.5 

(«) 

(«) 

(«) 

(«) 

(«) 
56.8 

61.0 

62.5 

62.5 

(«) 

(«) 

(«) 

(«) 
73.6 

65.5 

62.5 

59.5 

106.0 

(«) 

(«) 

120.0 


Mar.     Apr.  '  May. 


73.5 
65.5 
69.5 


(«) 

(«) 
106.0  i 

71.0  ' 
120.0 

(«) 

73.5 

99.0 

(«) 

(«) 
120.0 
77.5 
99.0 
73.5 
99.0 

(«) 
(«) 
(«) 
62.5 

120.0 
66. 8 
59.5 
59.5 
59.5 

(«) 


76.2 


(«) 
(«) 
(«) 
106.0 
92.0 
86.7 
77.5 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
99.0 

92.0 
81.5 
73.5 
69.5 
65.5 
65.5 
86.7 

(«) 
(«) 
(«) 

(«) 
113.0 
99.0 
86.7 
81.5 

(«) 


82.4      86.0 


99.0 
77.5 
73.5 
106.0 
109.5 
77.5 
73.5 

(«) 
(«) 

(«) 
113.0 
89.0 
77.5 
86.7 

(«) 

(«) 
113.0 
86.7 
73.5 
62.5 
57.1 
54.0 
54.0 
62.6 
48.3 
48.3 
44.2 
43.5 
39.0 
39.0 


34.7 

84.7 

31.0 

32.8  I 

31.0 

29.3 

27.5 

23.5 

21.6 

19.7 

18.1 

16.6 

16.5 

16.5 

16.5 

16.5 

14.8 

13.0 

18.0 

10.0 

18.1 

8.5 

7.0 

7.0 

7.0 

6.1 

5.1 

5.1 

5.1 

5.1 

5.1 


71.9       16.7 


3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

2.8 

25.5 

86.7 

34.7 

13.0 

81.5 

92.0 

48.5 

92.0 

81.5 

48.3 

51.1 

65.5 

54.0 

(«) 

(«) 

(«) 

(°) 

(«) 

(«) 

81.5 

62.5 

(«) 
(«) 


(«) 
81.5 
56.8 
51.1 
48.5 
41.3 
86.8  I 
31.0  ' 
29.3 
27.5 
23.5 
23.5 
25.5 
27.5 
19.7 
18.1 
16.5 
23.5 
19.7 
16.5 
16.5 
14.8 
13.0 
14.8 
14.8 
14.8 
13.0 
10.0 
7.0 
21.6 
13.0 


10.0 
8.5 
7.0 

11.5 

(») 
113.0 

(«) 
73.5 

41.3 
86.8 
81.0 
31.0 
16.5 
16.5 
21.6 
13.0 
16.5 
14.8 
16.5 
36.8 
39.0 
18.1 
19.7 
18.1 
19.7 
41.3 
32.8 
41.8 

(«) 
(«) 
81.5 


42.5  '    25.5       30.6 


Sept. 

Oct, 

66.8 

43.5 

48.3 

89.0 

41.3 

34.7 

36.8 

31.0 

32.8 

29.3 

34,7 

27.5 

31.0 

31.0 

29.3 

(«) 

23.5 

(») 

23.5 
25.5 
21.6 

19.7 

(«) 

19.7 
26.5 

99.0 

31.0 

86.7 

(«) 

99.0 

106.0 

120.0 

65.5 

86.7 

54.0 

73.5 

48.3 

65.5 

43.5 

59.5 

39.0 

59.5 

34.7 

56.8 

82.8 

54.0 

39.0 

48.3 

(«) 

48.3 

86.7 

43.5 

51.1 

43.5 

40.8 

43.5 
57.5 

Nov.      Dec 


41.3 
39.0 
39.0 
39.0 
48.5 
45.9 
39.0 
84.7 
34.7 
34.7 
82.8 
81.0 
81.0 
81.0 
31.0 
31.0 
69.5 
73.5 
51.1 
39.0 
34.7 
31.0 
34.7 
36.8 
31.0 
31.0 
31.0 
31.0 
43.5 
43.5 

"38.7 


36. 8 
21.6 
23.5 
23.5 
26.5 
43.5 
34.7 
82.8 
25.5 
59.5 

(«) 
86. 8 

92.0 

99.0 

73.5 

65.5 

92.0 

106.0 

(«) 
(«) 
(«) 

(«) 
92.0 
69.5 
69.5 
62.5 
51.1 

106.0 

(«) 
(°) 

58.4 


o  Above  rating  table. 
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[NO.  97. 


MIANU8   RIVER  AT  BEDFORD,  N.  Y. 

This  station  was  established  in  January,  1903,  by  the  Greenwich 
Water  Company.  It  is  located  at  the  highway  bridge  at  Bedford, 
N.  Y.,  3f  miles  upstream  from  the  point  where  the  river  crosses  into 
Connecticut.  The  gage  is  a  vertical  rod  gi'aduated  to  feet  and  inches, 
and  is  attached  to  the  bridge  from  which  discharge  measurements  are 
made.  During  1903  the  gage  was  read  twice  each  day  by  George 
Buresch. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  E.  Horton,  district  hydrographer. 

Discharge  inedsuremenis  of  Mianus  River  at  Bedford^  N.  Y. ,  in  190S. 


Date. 


January  5 L.  H.  Ireland 

Januar>'  8 do 

Do do 

January  12 do 


Do 


do 


January  16 ' do 

Do ' do 


April  26 


K.  E.  Horton 


April  27 E.  P.  Roundey 


Do 


do 


May  14 do 


Do 

July  29 

July  30 

September  15 


do 
do 
do 
do 


Gage 
hei^t. 

Dificb&DK«. 

FeeL 

Second-feet. 

1.67 

55.4 

1.33 

39.3 

1.33 

40.3 

1.74 

73.6 

1.83 

78.8 

1.08 

29.6 

1.04 

29.2 

.93 

18.0 

.90 

17.9 

.90 

18.2 

.67 

7.6 

.67 

7.1 

.42 

3.6 

.68 

8.6 

.54 

8.5 

HOYT.] 


MIAKUS   BIVEB   DBAINAG£   BASIN. 
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}fmn  daUy  discharge^  in  Beccmd-feety  of  ifuxntw  River  at  Bedford,  N.  Y.ffor  1903, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

10.3 

10.8 

15.0 

16.0 

15.0 

7.5 

5.5 

10.3 

10.3 

10.3 

10.3 

7.6 

5.6 

5.5 

5.5 

7.5 

7.5 

7.6 

5.5 

6.5 

2.4 

2.4 

1.4 

5.5 

7.5 

5.5 

5.5 

3.5 

1.4 

1.4 

1.4 

6.9 
cr  7,  Ic 

June. 

1.4 

2.4 

2.4 

2.4 

2.4 

2.4 

7.6 

51.0 

29.6 

16.5 

7.5 

15.0 

16.0 

15.0 

29.5 

21.7 

18.0 

21.7 

July. 

61.0 
29.5 
21.7 
21.7 
21.7 
21.7 
15.0 
12.3 
12.8 
12.3 
12.3 
12,3 
15.0 
12.3 
7.5 
5.5 
6.5 

Aug. 

6.5 

6.5 

6.5 

7.5 

18.0 

61.0 

89.6 

21.7 

21.7 

15.0 

15.0 

10.3 

10.3 

5.5 

5.5 

Sept. 

...... 

...... 

25.6 
25.5 
29.5 
21.7 
21.7 
21.7 
21.7 
8.9 
in.h 

Oct. 

39.6 
89.5 
89.5 
89.5 
89.5 
29.5 
29.5 
32.1 

(«) 
(«) 

(") 

160.0 
51.0 
61.0 
76.3 
94.5 
83.4 

139.8 
99.5 
K3.4 
65.4 
65.4 
61.8 
65.4 
65.4 
58.2 
51.0 
45.5 
39.5 
34.7 
34.7 

57.5 

Nov. 

1 
Dec. 

1 

144.9 
88.4 
66.4 
48.3 
37.1 
34.7 
34.7 
76.3 
134.8 
114.6 
79.9 
94.5 
79.4 
6R.2 
46.5 
42.5 
39.5 
34.7 
29.5 
M.7 
29.5 
45.5 
124.7 
144.9 
119.7 
65.4 
61.0 

79.9 
45.6 
34.7 
61.0 
61.0 
34.7 
39.5 
58.2 

114.6 
90.8 
61.0 
46.5 
45.5 
61.0 

124.7 
99.5 
51.0 
45.5 
34.7 
29.5 
29.5 
28.5 
25.5 
25.5 
25.5 
21.7 
18.0 
15.0 
15.0 
12.3 

84.7 
29.5 
84.7 
34.7 
42.5 
45.5 
39.5 
34.7 
89.5 
34.7 
34.7 
34.7 
84.7 
82.1 
29.5 
42.5 
69.1 
72.7 
46.5 
89.6 
34.7 
34.7 
37.1 
39.5 
89.5 
32.1 
29.5 
29.5 
29.6 
29.5 

21.7 

9 

....... 

29.5   

21.7 

3 

4 

5. 

124.7 

119.7 

61.8 

51.0 

61.0 

21.7 
21.7 
21  7 

6 : 

21.7 

7 

29.6 

8 

9 

39.5  1 

39.5    

109.6    

27.5  ' 

58.2  ' 

29.6 
82.1 

10 

89.5 

U 

12 

37.1 
37  1 

13 

14 

15 

16 

42.6 
26.5 
25.5 
25.6 

114.6 

1016 

61.8 

39  6 

17 

\  /      — 

(«) 

(a\ 

34.7 

in 

21.7 

» 

1 

21.7     12-3 

124.7 

21.7 

JU '  

42.5 
99.5 

12.3 

19  3 

,  79.9 

,  79.9 

!  65.4 

65.4 

.'il.O 

21 ' 

•*> 

104.6     12.3 
114. 6     12. 3 

iJ 

•i\ 

114.6 

7  .'» 

i-'i 

W.5  '    7.5 
48. 3       7-  5 

51.0 
51.0 

•A , 

'J7 

29.5 

25.5 

29.5 

144.9 

37.7 

5.5 
3.5 
3.5 
6.5 
6.5 

•> 

.............. 



61.0 
61.0 

155.0 

ft4  .^i 

'H 

.« 

81.7 
61.8 

68.2 

31 

1 

38.0 

Hean 

56.4 

67.6 

46.4 

13.0 

15.8 

54.3 
iridge; 

38.6 

a  Freshet. 

from  A 

UgUKt 

16toSe 

ptemb 

Lcloslve;  refia 

Iringl 

gageo 

ut. 
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STBBAIC  MEABUBEKENT8   IN  1903,  PABT  I. 


[BTO.  97. 


Estimated  monikhf  discharge  of  Mianus  River  at  Bedfard^  N.  Y.,  for  190S, 

[Drainage  area,  10.68  square  miles.] 


Diflchargre  in  second-feet. 

Run-off. 

Rainfall 
in  inches. 

a. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

Janiiftrv  2-1 6  ......... 

56.4 

5.19 

5.97 

3.68 

February .... 

4.90 

March 

144.9 

124.7 

15.0 

144.9 

51.0 

51.0 

29.5 

12.3 

1.4 

1.4 

3.5 

5.5 

8.9 

29.5 

29.5 

21.7 

67.6 

46.4 

6.9 

37.7 

13.0 

15.8 

«'54.3 

ft  57. 5 

38.0 

38.6 

6.33 
4.34 
.65 
3.53 
1.22 
1.48 
5.08 
5.38 
3.56 
3.61 

7.30 
4.84 
.75 
3.94 
1.41 
1.71 
5.69 
6.19 
3.97 
4.15 

4.93 

April ............. 

3.59 

May .... 

.  36 

June 

10.15 

July 

2.79 

W«UJ          ................. 

Aufirust  1—15  .......... 

9.66 

September  8-30 

3.59 

October 

4.4/ 

November 

December  1-19 

72.7 
114.6 

1.53 
4.32 

a  Mean  of  U.  S.  Weather  Bureau  records  at  Bedford,  Primrose,  and  Norwalk. 
b  Excluding  freshet  discharge. 


BYRAM  RIVER  DRAINAGE  BASIN. 

The  source  of  Byram  River  is  in  Byram  Lake,  Westchester  County, 
N.  y .  The  stream  is  joined  just  above  the  New  York  and  Connecticut 
line  by  Wampus  River,  a  small  tributary  from  the  west.  It  is  joined 
by  the  middle  branch  of  Byram  River  at  Riverville.  This  stream  in 
turn  comprises  two  branches,  known  as  the  East  and  Middle  branches 
of  Byram  River,  which  unite  1  mile  above  the  junction  with  the  main 
stream. 

The  stream  flows  from  New  York  into  the  Connecticut  near  Armonk, 
traverses  the  western  end  of  Fairfield  County,  Conn.,  and  enters  New 
York  again  at  Port  Chester.  The  tributary  area  is  rolling,  the  ridges 
lying  mostly  in  a  northerly  and  southerly  direction,  and  the  difference 
of  elevation  being  commonly  from  100  to  200  feet*  There  are  a  num- 
ber of  marsh  areas,  some  of  which  are  one-fourth  square  mile  in  extent. 
There  are  many  branching  tributaries,  and  the  area  is  quite  uniformly 
though  not  minutely  dmined.  It  is  mostly  cleared  land  and  is  largely 
grass  covered,  being  pasture  or  meadow  with  some  tillage. 

The  drainage  basin  is  underlain  by  igneous  rock,  diorite  near  the 
mouth  with  numerous  outcrops,  and  granite  and  gneiss  in  the  upper 
reaches.     It  is  characterized  by  its  stony,  bowlder-covered  surface. 

During  1903  stations  have  been  maintained  through  cooperation 
between  the  Geological  Survey  and  the  Greenwich  Water  Company  at 


HOTT.]  BTRAM   RIVER    DRAINAGE    BASIN.  119 

the  following  points:  By  ram  River  at  Pemberwick,  Conn.;  West 
Branch  By  ram  River  at  Schilt's  Mill,  Conn. ;  East  Branch  By  ram  River, 
near  Round  Hill,  Conn. ;  Middle  Branch  Byram  River  at  Riverville, 
Conn. 

Drainage  areas  in  Byram  River  batdii. 

West  Branch:  8q.  miles. 

Above  foot  of  Byram  I^ke,  N.  Y 1.2 

Above  State  line,  New  York  City  dam 7.  7 

Above  gluing  station  dam 11. 2 

Above  junction  with  East  Branch 12. 2 

East  Branch: 

Above  gaging  station  (R.  G.  Jones  fann) 4. 8 

Above  R.  G.  Jones  mill * 5. 0 

Above  junction  with  Middle  Branch 7. 3 

East  and  Middle  branches  at  junction 11, 4 

East  and  Middle  branches  at  Cat  Rock 11. 6 

East  and  Middle  branches,  Smith  sawmill 11.6 

East  and  Middle  branches,  junction  West  Branch 12. 1 

Byram  River: 

Above  junction  of  main  branches  as  above 24. 3 

Above  Reynolds  shoddy  mill 26. 6 

Above Tingue  Mill,  Glenville,  Conn 26.7 

Above  Port  Chester  Bolt  and  Nut  Company,  Pemberwick 

(gaging  station) 27. 2 

Above  mouth  (Port  Chester,  N.  Y.) 31.7 

BYRAM   RIVER  AT  PEMBERWICK,  CONN. 

This  station  was  established  January  3,  1903,  by  the  Greenwich 
Water  Compan}- .  It  is  located  at  the  masonry  dam  of  the  Port  Chester 
Bolt  and  Nut  Company.  The  dam  has  a  level  crest  about  60  feet  in 
length.  The  discharge  at  this  point  is  obtained  by  computing  the  flow 
over  the  crest  of  the  dam  and  the  flow  through  two  turbines.  The 
rating  of  the  turbines  has  been  checked  by  meter  measurements  and 
the  discharge  through  them  is  computed  from  the  recorded  daily  run, 
gate  opening,  and  head.  The  station  is  located  below  the  junction  of 
all  the  main  branches  of  the  river.  It  is  1  mile  below  Glenville,  and 
3  miles  above  the  mouth  of  the  river  at  Port  Chester,  N.  Y.  This 
station  shows,  therefore,  nearly  the  entire  yield  of  the  drainage  basin, 
with  the  exception  of  the  diversion  by  New  York  City  above  the  New 
York  State  line.  The  observer  at  this  point  during  1903  was  Clif- 
ford Reynolds. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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STREAM   MEASUREMENTS   IN  1903,  PART   I. 


[NO.  97. 


Mean  daily  discJiargey  in  second-feet,  of  Byram  River  at  Pemherwick,  Conn,,  for  1903. 


Day. 


Jan. 


1 

2 

3 

331.7 

4 

(1151.0 

5 

105.3 

6 

90.8 

7 

65.4 

8 

65.4 

9 

37.6 

10 

18.9 

11 

a  47. 8 

12 

100.4 

13 

65.2 

14 

37.6 

15 

27.1 

16 

81.7 

17 

26.7 

18 

(155.8 

19 

a22.6 

20 

20.0 

21 

532.8 

22 

186.8 

23 

68.6 

24 

23.3 

26 

a  39. 9 

26 

31.6 

27 

31.6 

28 

68.6 

29 

86.2 

SO 

170.8 

81 

82.6 

Feb. 

a  73. 4 
43.6 
39.0 

187.5 

115.5 

69.2 

38.6 

|al46.4 

110.4 
55.0 
52.7 

207.8 
90.2 
61.0 

a73.4 
91.2 
60.8 
52.9 
39.0 
31.7 
88.6 

(192.5 
50.5 
50.5 
43.6 
37.6 
43.6 

644.4 


Mar.  I  Apr. 


Mean 


89.2 


94.3 


0233.4 

86.2 

68.6 

68.6 

57.3 

57.3 

52.3 

al70.1 

220.1 

ISO.  8 

165.6 

121.9 

92.6 

77.4 

"73.4 

57.5 

57.5 

57.5 

50.5 

43.6 

38.6 

all2.9 

875.5 

220.6 

125.7 

90.8 

86.2 

65.0 

a  73. 4 

57.3 

105.3 


68.6 

57.3 

67.3 

92.2 

«113. 5 

57.3 

73.2 

86.2 

147.8 

105.3 

68.2 

a  73. 4 

62.7 

52.7 

364.1 

147.8 

la^.s 

82.6 
n75.2 
52.7 
52.9 
39.0 
89.0 
39.0 
29.3 
(»39.9 
27.1 
30.1 
17.8 
85.0 


May. 

ft55.8 
10.4 

a  89.9 
18.6 
16.8 
15.6 
17.2 
14.0 
10.4 
a5.0 
15.6 
12.8 

(«») 
(«.«») 

14.1 
1.2 
1.2 
1.2 

14.1 
9.5 

(«) 
14.1 

2,4 


June. 


6.0 
5.0 


65.0 

(*) 
iP) 
(b) 

(«») 

(«,«>) 

39.9 

32.9 

39.9 

26.0 

143.2 

14.6 

a  73. 4 

65.2 

29.9 

15.2 

15.2 

15.2 

11.6 

Ial35.0 

52.7 

105.3 

147.8 

52.7 

32.8 

11.6 

a26.0 

220.8 

126.7 


July. 


56.9 
56.4 
28.1 
26.0 
26.0 
18.0 
13.0 
13.0 
13.0 
13.0 
6.1 

(«) 
12.8 

12.8 


Au^. 


6.0 

a5.0 

9.5 


5.0 
a  32. 9 
6.0 
5.0 
5.0 

39.9 

14.1 

5.0 

"5.0 

14.1 
9.5 
5.0 

14.1 
9.5 


223.6 
65.7 
98.8 
20.1 

a  26.0 
20.6 
15.2 
15.6 
16.6 
15.6 
7.4 

(«,'») 
16.6 

(&) 

(*) 
47.8 

89.9 

39.9 

(»14.1 

20.0 

9.5 

39.9 

26.0 

27.2 

220.8 

a  78.4 

62.5 


Sept. 


89.0 

39.0 

27.1 

27.1 

20.3 

a56.8 

39.9 

18.0 

18.0 

18.0 

27.1 

11.1 

a  26.0 

18.0 

13.0 

102.7 

274.4 

147.8 

98.6 

a  92.6 

60.6 

45.7 

29.9 

29.9 

24.5 

35.3 

a  39.9 

122.9 

46.7 

88.8 


Oct. 


Nov. 


30.1 

21.0 

27.0 

026.0 

21.0 

21.0 

21.0 

21.0 

1,275.4 

324.9 

aa07.8 

178.8 

160.8 

108.3 

71.6 

71.6 

63.3 

092.5 

71.8 

65.9 

55.9 

48.9 

42.0 

40.5 

055.8 

34.9 

33.0 

30.1 

30.1 

30.1 

19.4 


039.9 
27.1 
39.9 
21.0 
30.1 
80.1 
21.7 

026.0 
21.0 
21.0 
21.0 
21.0 
21.0 
27.6 

026.0 
21.0 
30.1 
56.9 
55.9 
30.1 
14.8 

032.9 
21.0 
21.0 
21.0 
26.0 
21.0 
7.6 

(«) 
17.6 


106.2  I    76.1  .    1.3.6       59.9       17.2 


I 


43.3  I    62.9  I    105.7       26.6 


Dec. 
17.6 

(«») 
14.1 

0  14.1 

20.0 

39.9 

5.0 

55.8 

26.0 

39.9 

o  158.0 
55.8 
20.0 
26.0 
9.5 
14.1 
39.9 

(«247.7 
176.8 
45.7 
45.7 
38.8 
39.9 
39.9 
026.0 
27.1 
27.1 
27.1 
27.1 

47.3 


o  Sunday. 


h  Record  approximate  owing  to  alternate  drought  and  refilling  of  pond. 


WEST  RRANCH   BYRAM  RIVER  NEAR  PORT  CHESTER,  N.  Y. 

This  station  was  established  January  15,  1903,  by  the  Greenwich 
Water  Company.  It  is  located  at  an  unused  timber  dam  at  Schilts 
mill,  2  miles  above  the  mouth  of  the  West  Branch.  The  observer  is 
August  Schilt.  During  a  portion  of  the  year  the  entire  flow  is  diverted 
from  this  branch  at  a  dam  1,100  feet  north  of  the  New  York-Connecti- 
cut State  line.  This  dam  affords  a  storage  of  180  million  gallons,  of 
which  100  million  gallons  are  available.  The  gates  and  the  over- 
flow discharge  into  an  open  channel  3,800  feet  long,  which  leads  into 
the  Bronx  River  drainage  basin,  from  which  the  water  is  conducted  to 
the  city  of  New  York.  The  storage  in  Byram  Lake,  which  has  an 
area  of  160  acres,  aggregates  550  million  gallons  and  is  also  available. 
The  total  area  tributary  to  the  New  York  City  conduit  is  7.66  square 
miles. 

The  observations  at  this  station  during  1903  hav^e  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Mean  daUy  duchargCf  in  iecond-feet,  of  We«t  Branch  Byrarn  Bitter  near  Port  ChesUTj 

X.  Y,,  for  1 90S, 


Day, 


1. 
2. 

3. 
4. 

5. 


Jan. 


Feb. 


28.90 
22.63 
22.63 
49.29 
4d.44 

6 1 '  28.30 

7 22.63 

8 * '  88.26 

41.58 
28.80 
41.58 
'  82.70 
38.26 


15 31.62 


9 

10 

U 

12 

13 

14 1  81.62 

28.80 
31.62 
22.63 
81.62 
31.62 
57.00 
45.44 
24.46 
22.63 
19.80 
22.63 
19.80 
24.46 
174.40 


16. 

17. 
IS. 
19. 


22.63 

24.46 

19.80 

I  12.42 


20 1  22.63 

21 154.40 

22 78.20 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
SI. 


38.26 
22.63 
22.63 
19.80 
19.80 
88.26 
63.15 
57.00 
34.94 


Mean 89.57 


38.53 


Mar. 

96.58 
41.58 
34.94 
31.62 
28.30 
28.30 
28.30 
53.15 
82.70 
57.00 
53. 15 
53.15 
41.58 
38.26 
34.94 
28.30 
28.30 
28.30 
28.30 
28.30 
22.63 
38.26 
99.02 
96.58 
61.18 
45.44 
41.58 
34.94 
34.94 
28.30 
49.29 


Apr. 


May.  I  June. 


45.07 


34.94 

12.42 

(«) 

28.30 

12.42 

(«) 

28.30 

7.87 

(«) 

45.44 

7.87 

(«) 

45.44 

10.14 

(«) 

31.62 

7.87 

(«) 

31.62 

7.87 

(«) 

57.00 

4.87 

(«) 

82.70 

(«) 

(«) 

49.29 

(«) 

(«) 

38.26 

(«) 

(«) 

31.62 

(«) 

22.63 

28.30 

(«) 

1.87 

38.26 

(«) 

1.00 

121.65 

(») 

12.42 

82.70 

(«) 

4.87 

49.29 

(«) 

0.00 

41.58 

(«) 

0.00 

34.94 

(«) 

3.37 

28.80 

(«) 

6.37 

28.30 

(") 

19.80 

22.63 

(") 

7.87 

22.68 

(«) 

16.96 

22.63 

(«) 

22.63 

19.80 

(«) 

12.42 

16.96 

(«) 

1.87 

16.96 

(«) 

1.20 

16.96 

(«) 

0.00 

16.96 

(«) 

57.00 

14.69 

34.94 

37.60 

8.92 

11.96 

July. 

6.37 
1.00 
0.00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


1.11 


Aug. 

1.00 
1.00 
1.00 
1.00 
16.96 
16.96 
4.87 
1.87 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.87 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
38.26 
49.29 
28.30 

5.85 


22.63 

19.80 

14.69 

10.14 

12.42 

22.63 

10.14 

7.87 

4.87 

1.87 

7.87 

1.87 

1.87 

1.87 

1.87 

61.18 

195.70 

101. 45 

G9.52 

49.29 

38.26 

»w.  .w 

24.46 

16.96 

14.69 

12.42 

41.58 

61.18 

28.80 

22i63 


Oct. 

16.96 
16.96 
14.69 
12.42 
12.42 
12.42 
12.42 
12.42 
282.50 
195.70 
101.45 
78.20 
69.52 
57.00 
49.29 
38.26 
38.26 
61.18 
38.26 
28.30 
28.30 
22.63 
22.63 
22.63 
22.63 
16.96 
16.9^ 
16.96 
16.96 
16.96 
14.69 


30.50 


44.09 


Nov. 

12.42 

12.42 

12.42 

12.42 

14.69 

16.96 

12.42 

12.42 

7.87 

7.87 

7.87 

7.87 

7.87 

7.87 

7.87 

10.14 

22.63 

24.46 

14.69 

12.42 

7.87 

7.87  I 

7.87  I 

7.87  ' 

7.87 

7.87 

3.37 

1.87 

1.87 

1.20 


10.03 


Dec. 


1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

16.96 
6.37 
1.87 
1.87 
1.20 
1.00 
0.00 

41.58 

61.18 
6.37 
1.87 
1.87 
1.87 
1.87 
1.87 
7.87 

10.14 
7.87 

16.96 


6.54 


«  Discharge  very  small. 


EAST  BRANCH  BYRAM   RIVER  NEAR   GREENWICH,  CONN. 

This  station  was  established  January  1,  1903,  by  the  Greenwich 
Water  Company.  It  is  located  at  a  small  private  bridge  just  above 
R.  G.  Jones's  mill  on  the  road  from  Round  Hill  to  Greenwich.  It  is 
about  4  miles  north  of  Port  Chester,  N.  Y.  At  this  point  the  stream 
flows  out  from  a  swamp,  within  the  limits  of  which  the  two  branches 
unite.  A  small  dam  on  one  of  these  branches  controls  the  discharge  at 
times.  At  the  gaging  station  the  section  is  about  20  feet  wide  and  H 
feet  deep  at  ordinary  stages.  The  bed  is  composed  of  coarse  gravel 
and  cobblestones.  The  current  has  a  moderate  velocity  at  ordinary 
stages.     The  observer  is  R.  G.  Jones. 

The  observations  at  this  station  during  1903  have  been  made  imder 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Discharge  meagurements  of  East  Branch  Byram  River  near  Greenwich^  Ckmn.j  in  190S. 


Date. 


Hydrographer. 


L.  H.  Ireland.. 

do 

do 

do 

E.  P.  Roundey, 
do 


.do 
.do 
.do 
do 


Januarys 

January  7 

January  9 

Do 

April  29 

Do 

May  14 

July  29 

July  30 

September  15 

September  16 do 1      1.06 


Gage, 
height. 

Dischaxge. 

FeeL 

Second-feet. 

2.35 

«100.6 

1.50 

21.6 

1.92 

36.7 

1.90 

36.9 

1.21 

ftl.7 

1.21 

<?3.7 

1.08 

1.6 

.91 

C.7 

1.00 

«1.1 

1.10 

c2,Z 

1.06 

'•2.0 

a  Conditionci  unfavorable. 

b  Unfavorable  section  for  measurement. 


c  Measured  100  feet  below  gage. 


Mean  daily  discharge j  in  second-feel^  of  East  Branch  Byram  River  near  Greenxcich,  Omn., 

for  190S. 


Day. 

Mar. 

103.0 
39.4 
28.0 
21.6 
21.5 
21.6 
21.5 
78.0 
96.0 
54.8 
74.0 
39.4 
28.0 
21.5 
21.5 
21.5 
21.6 
21.5 
18.6 
21.5 
15.7 
31.9 

(«) 

82.0 

89.4 

24.8 

21.5 

21.5 

21.5 

21.5 

31.9 

36.2 

Apr. 

May. 

June. 

July. 

Augv 

8ept. 

Oct. 

Xov. 

1 

21.5 
18.6 
21.5 
39.4 
21.5 
21.5 
21.5 
43.0 
46.8 
31.9 
21.5 
21.5 
21.5 
39.4 

(«) 
46.8 

81.9 

21.5 

21.5 

18.6 

16.7 

15.7 

10.6 

10.5 

10.5 

10.5 

8.6 

6.7 

6.7 

6.7 

21.8 

6.2 
3.6 
3.6 
6.7 
6.2 
3.6 
3.6 
3.6 
2.8 
1.9 
1.9 
1.9 
1.9 
1.7 
1.63 
1.16 
1.15 
1.15 
.83 
.83 
.73 
.94 
.83 
.73 
.73 
.73 
.73 
.73 
.73 
.73 
.73 

0.73 
.63 
.63 
.63 
.73 
.73 
6.70 
21.5 
8.6 
3.6 
1.9 
103.0 
21.5 
13.1 
35.7 
18.6 
8.6 
15.7 
21.5 
21.5 
82.0 
81.9 
59.0 
107.0 
86.7 
21.5 
21.5 
14.4 
107.0 
66.6 

28.4 

24.8 
21.6 
18.6 
15.7 
10.5 
10.5 
5.2 
8.2 
1.9 
1.9 
1.9 
1.9 
13.1 
6.7 
2.8 
1.9 
1.15 
2.76 
13.1 
6.7 
2.8 
5.2 
6.7 
2.8 
1.53 
1.15 
1.04 
.73 
.73 
1.15 
1.04 

0.73 
.73 
.73 
.94 

(«) 
70.3 
69.0 
18.6 
8.6 
5.2 
3.6 
3.6 
1.9 
1.53 
1.63 
1.15 
1.15 
1.16 
1.15 
21.5 
18.6 
3.6 
1.53 
1.15 
5.2 
8.6 
5.2 

(«) 

(«) 
36.7 

21.5 

15.7 

10.5 
8.6 
6.7 
6.7 

10.5 
5.2 
3.6 
3.6 
3.6 
8.6 
3.6 
2.3 
1.9 
1.9 

62.8 

(") 

(«) 

82.0 

82.0 

82.0 

13.1 

5.9 

5.2 

8.6 

8.6 

54.8 

64.8 

21.5 

8.6 

6.7 
6.7 
6.7 
5.9 
5.2 
5.2 
5.9 
6.7 

(«) 
(«) 
(-) 

(°) 

107.0 
21.5 
21.5 
21.5 
31.9 
54.8 
21.5 
21.5 
16.7 
15.7 
15.7 
15.7 
13.1 
13.1 
15.7 
18.6 
18.6 
18.6 
15.7 

15.7 

2 

15.7 

8 

15-7 

4 

15.7 

5 

6 

24.8 
24.8 

7 

21.5 

8 

18.6 

9 

10 

15.7 
13.1 

11 

1S.1 

12 

13 

14 

15 

16 

10.5 
10.5 
10.5 
10.5 
15.7 

17 

35.7 

18 

28.0 

19 

20.0 

20 

15.7 

21 

10.5 

22 

6.7 

23 

6.7 

24 

6.7 

25 

3.6 

26 

8.6 

27 

3.6 

28 

3.6 

29 

1.9 

30 

1.9 

31 

Mean 

2.0 

6.2 

10.9 

20.5 

19.1 

13.4 

a  Above  rating  table. 
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EdinuUed  nunUhly  discharge  of  East  Branch  Byram  River  near  Greenwich,  Conn,,  in  190S, 

[Drainage  area,  4.84  square  miles.] 


Diflchar^  in  second-feet. 

Run-off. 

Rainfall. 

Month. 

Maximom. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

Inches. 

JftTinnry 

3.68 

Febrnarv  

4.90 

March ... 

103.0 

46.8 

6.7 

107.0 
24.8 
70.3 
62.8 

107.0 
35.7 

.......... 

15.7 
6.7 
.73 
.63 
.73 
.73 
1.9 
5.2 
1.9 

36.2 
21.8 

2.0 
28.4 

6.2 
10.9 
20.5 
19.1 
13.4 

7.46 
4.49 
.41 
5.85 
1.27 
2.24 
4.22 
3.93 
2.76 

8.60 
5.01 
.47 
6.53 
1.46 
2.58 
4.71 
4.53 
3.08 

4.93 

April . 

3.59 

May 

.36 

June  . , 

10.15 

July 

2.79 

ir  M.J-       .......    ..•••..... 

Ausust .- 

9.66 

■  n.|^M.TV    ............... 

September 

3.59 

October 

7.77 

November .. 

1.53 

December  ..•-.-.. . 

4.32 

MIDDLE   BRANCH   BTHAM   RIVER  NEAR  RIVERVILLE,  CONN. 

This  BtatioQ  was  established  May  17,  1903.  It  is  located  at  a  point 
just  above  the  mouth  of  the  branch  and  1^  miles  below  the  junction  of 
the  East  and  Middle  branches.  The  measurements  made  during  1903 
afford  data  for  an  estimate  of  the  low-water  flow  only.  There  is  no 
extensive  storage  on  this  branch,  and  no  diversion  from  this  portion  of 
the  drainage  basin.     The  observer  for  1903  was  George  Derby. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Middle  Branch  Byram  River  at  RiverviUe,  Conn,,  in  1903, 


Date. 


May  16 

July  29 

July  30 

September  16 


Hydrographer. 


E.  P.  Roimdey 

do 

do 

do 


GafTG 
heig 


ge 
rht. 


Feet. 

0.90 
.75 
.86 
.90 


Discharge. 


Seamd-feet. 

«4.5 

1.7 

3.4 

5.5 


a  Conditions  not  favorable. 
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Mean  daily  gage  height,  in  feet,  of  Middle  Branch  Byram  River  near  BiverviUe,  Conn., 

for  190S. 


Day. 

May. 

Jane. 

July. 

Aug. 

0.82 

.80 

.80 

.80 

3.30 

1.85 

2.30 

1.80 

1.28 

1.20 

1.12 

1.08 

1.02 

1.00 

1.00 

.95 

.92 

.95 

.90 

1.45 

1.16 

1.00 

.90 

.92 

.98 

1.40 

1.15 

1.50 

3.10 

1.95 

1.65 

Sept. 

1.45 
1.32 
1.28 
1.20 
1.22 
1.45 
1.25 
1.15 
1.10 
1.10 
1.25 
1.10 
1.05 
1.02 
1.00 
2.35 
2.65 
2.02 
1.82 
1.80 
1.80 
1.52 
1.38 
1.28 
1.12 
1.10 
1.20 
2.35 
1.60 
1.40 

Oct. 

Nov. 

Dec. 

1 

0.78 

.72 

.72 

.75 

.70 

.70 

.75 

1.60 

1.30 

1.00 

.90 

2.23 

1.55 

1.15 

1.80 

1.60 

1.20 

1.38 

1.45 

1.45 

2.50 

1.75 

2.15 

2.60 

2.00 

1.65 

1.48 

1.38 

2.92 

2.40 

1.78 

1.52 

1.42 

1.30 

1.28 

1.22 

1.20 

l.Oi 

1.00 

1.00 

1.05 

.90 

.90 

1.10 

1.00 

.95 

1.00 

1.45 

1.15 

1.05 

1.00 

1.06 

1.15 

.95 

.90 

.80 

.80 

.80 

.82 

.90 

.85 

l.SO 
1.20 
1.15 
1.00 
1.20 
1.15 
1.15 
1.20 
4.70 
8.70 
2.80 
2.52 
2.40 
1.75 
1.66 
1.55 
1.65 
2.20 
1.62 
1.50 
1.48 
1.45 
1.40 
1.40 
1.35 
1.30 
1.22 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.38 
1.42 
L28 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.22 
1.20 
1.20 
1.60 
1.58 
1.45 
1.32 
1.22 
1.20 
1.25 
1.22 
1.20 
1.20 
1.18 
l.W) 
.92 
.95 

0.92 

2 

.90 

8 

.15 

4 

1.05 

5 

1.08 

6 

1.00 

7 

1.02 

8 

l.a'i 

9 

1.08 

10 

1.56 

11 

1.40 

12 

1.30 

18 

■*••.•• 

2.08 

14 

2.00 

16 

1.50 

16 

1.30 

17 

0.88 
•      .80 
.80 
.85 
.80 
.85 
.82 
.78 
.88 
.78 
.75 
.78 
.82 
.75 
.78 

1.10 

18 

1.06 

19 

1.10 

20 * 

2.92 

21 

2.90 

22 

2..% 

28 

1.C8 

24 

1.60 

25 

1.60 

28 

l.GO 

27 

1.70 

28 

1.50 

29 

1.42 

30 

1.40 

1.35 

HUDSON  RIVER  DRAINAGE  BASIN. 

Hudson  River  rises  in  Essex  County,  N.  Y.,  in  the  Adirondack 
Mountains,  flows  southeast  and  south  a  distance  of  about  300  miles, 
and  empties  into  New  York  Bay.  The  southern  half  of  the  river, 
from  Troy  to  the  mouth,  has  been  termed  a  submerged  river,  or  an 
arm  of  the  sea,  the  fall  of  the  surface  being  only  2.1  feet  in  150  miles 
at  mean  low  tide.  In  the  upper  half  of  its  course  its  fall  is  very  rapid, 
the  difference  in  elevation  of  the  surface  between  Troy  and  Lake  Fear- 
of-the-Clouds  being  4,322  feet.  The  principal  tributary  is  Mohawk 
River,  which  enters  the  Hudson  at  Troy.  Other  tributaries  are  Indian, 
Clear,  Schroon,  Hoosic,  and  Secondaga  rivers.  About  three-fourths 
of  the  drainage  area  above  the  Mohawk  is  mountainous  in  character, 
heavily  wooded,  and  contains  a  few  small  lakes  and  ponds.  The  moun- 
tain peaks  have  an  altitude  of  from  3,000  to  5,000  feet,  and  are  gen- 
erally of  granite,  gneiss,  or  mica-schist.     With  the  exception  of  the 
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Oitskill  Mountain  region  the  drainage  area  below  Troy  is  mainly  hilly 

country'.     The  rapid  fall  of  this  river  in  the  upper  half  of  its  course 

niakes  the  stream  very  valuable  for  power  purposes,  but  the  absence 

of  large  lake  storage  causes  its  summer  flow  to  be  small  and  renders 

artificial  storage  necessary. 

The  following  is  a  list  of  the  stations  in  the  Hudson  Kiver  diiiinage 
basin: 

Foundry  Brook  near  Coldspring,  N.  Y. 

Fishkill  Creek  at  Glenham,  N.  Y. 

Wappinger  River  above  Wappinger  Falls,  N.  Y. 

Wallkill  River  atNewpaltz,  N.  Y. 

Delaware  and  Hudson  Canal  at  Creeklocks,  N.  Y. 

Rondout  Creek  at  Rosendale,  N.  Y. 

Rondout  Creek  at  Honk  Falls,  N.  Y. 

Eeopus  Creek  at  Kingston,  N.  Y. 

Esopus  Creek  near  Shokan,  N.  Y. 

Oatskill  Creek  at  South  Cairo,  N.  Y. 

Mohawk  River  at  Dunsbach  Ferry,  N.  Y. 

Schoharie  Creek  at  Mill  Point,  n'  Y. 

Schoharie  Creek  at  Prattsville,  N.  Y. 

East  Canada  Creek  at  Dolgeville,  N.  Y. 

Mohawk  River  at  Little  Falls,  N.  Y. 

West  Canatla  Creek  at  Twin  Rock  Bridge,  N.  Y. 

Mohawk  River  at  Utica,  N.  Y. 

Starch  Factory  Creek  near  New  Hartford,  K.  Y. 

Reels  Creek  near  Deerfield,  N.  Y. 

Johnson  Brook  near  Deerfield,  N.  Y. 

Graefenberg  Creek  near  New  Hartford,  N.  Y. 

Sylvan  Glen  Creek  near  New  Hartford,  N.  Y. 

Oriskauy  Creek  near  Oriskany,  N.  Y. 

Hudson  River  at  Mechanicville,  N.  Y. 

Hoosic  River  at  Buskirk,  N.  Y. 

Hudson  River  at  Fort  Edward,  N.  Y. 

Schroon  River  at  Warrensburg,  N.  Y. 

Iiidian  River  at  Indian  Lake  Dam,  N.  Y. 

FOUNDRY   BROOK   NEAR   COLDSPRING,  N.  Y. 

The  drainage  basin  of  this  stream  lies  east  of  Hudson  River,  from 
which  it  is  separated  by  Breakneck  Ridge.  A  gaging  weir  was  erected 
near  North  Highland  October  31,  1902,  by  the  engineers  of  the  Fish- 
kill-Matteawan  Water  Company,  and  readings  were  taken  on  a  gage 
placed  6  feet  upstream  from  the  weir  at  7  a.  m.  and  6  p.  m.  until  Jan- 
uary 31,  1903.  The  drainage  area  above  the  weir  is  of  gneissic  rock, 
precipitous,  and  covered  with  second-growth,  hardwood  trees  and 
brush.  Two  storage  reservoirs  for  a  water  power  at  the  mouth  of 
the  stream  are  situated  upstream  from  the  point  of  gaging.  The 
capacity  of  the  upper  is  27,127,500  cubic  feet;  of  the  lower,  27,526,000 
cubic  feet.  The  upper  one  was  empty  and  the  lower  nearly  so  when 
the  gagings  begaq,  and  both  were  empty  during  the  major  portion  of 
the  period  of  gaging.     The  weir  had  a  thin  crest  6  feet  in  length  with 
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two  end  contractions.  The  discharge  was  calculated  by  the  Francis 
formula. 

The  stream  makes  a  descent  of  nearly  300  feet  in  the  lower  2  miles 
of  its  course,  entering  Hudson  River  below  Coldspring,  where  power 
is  developed  under  a  fall  of  90  feet.  A  modem  turbine,  a  Pelton-type 
impulse  wheel,  and  an  overshot  wheel  of  4:0  feet  diameter  (the  last  no 
longer  used)  stand  side  by  side.  The  stream  also  serves  as  a^ource  of 
water  supply  to  Coldspring  Village,  a  reservoir  of  12  million  gallons 
capacity  being  formed  by  a  masonry  dam. 

The  drainage  area  above  the  gaging  weir  is  1.38  square  miles,  and 
above  the  mouth  of  the  stream  5.30  square  miles. 

Mean  daily  diachargey  in  second-feet j  of  Foundry  Brook  near  Coldspring,  N,  Y,,  for  1909. 


Day. 

• 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec 

1 

1.08 
.92 
1.16 
1.02 
1.00 
1.08 
8.65 
5.75 
1.12 
1.00 
1.00 

0.65 
.55 

1.40 
.90 

3.50 

8.16 
.67 

1.00 
.90 
.76 
.55 

12 

0.95 
.75 
.75 
.68 
.63 
.58 
.58 
.58 
.48 
.48 
.48 

0.67 

.67 

.67 

.67 

6.89 

7.22 

6.65 

8.28 

8.38 

8.26 

(«) 

28 

0.48 
.48 
.48 

1.00 
.78 
.67 
.67 
.67 

9.^ 

2 

13 

24 

8.  OS 

3 

14 

26 

7.88 

4 

15 

26 

7.20 

5 

16 

27 

6.05 

6 

17 

28 

5.96 

7 

18 

29 

6.25 

8 

19 -.. 

80 

3.85 

9 

20 

31 

4.48 

10 

21 

11 

22 

a  Above  weir. 


Mean  daily  discharge^  in  second-feet,  of  Foundry  Brook  near  Coldspring,  N.  Y,,  for  J90S. 


Day. 

Jan. 

Day. 

Jan. 

Day. 

Jan. 

Day. 

Jan. 

1 

4.  SO 
4.00 

(«) 
4.00 

3.10 

5.25 

a  8. 10 

5.56 

9 

4.48 
8.75 
1.80 
1.80 
1.28 
1.28 
1.80 
2.18 

17 

2.40 
2.85 
2.00 
1.80 
10.15 
8.10 
6.62 
3.40 

25 

3.10 

2 

10 

18 

26 

2.85 

8 

11 

19 

27 

2.80 

4 

12 

20 

28 

8.25 

5 

13 

21 

29 

3.60 

6 

14 

22 

30 

4.20 

7 

16 

23... 

31 

S.S5 

8 

16 

24 

a  Drawing  down  lower  storage  pond. 


FISHKILL  CREEK  AT  GLENHAM,  N.  T. 

This  station  was  established  July  8, 1901,  at  the  Newburgh,  Dutchess 
and  Connecticut  Railroad  bridge  at  Glenham,  N.  Y.  The  station  was 
discontinued  November  7,  1903.  The  wire  gage  is  attached  to  the 
upstream  guard  rail  of  the  bridge.  It  was  read  twice  each  day  by 
C.  E.  Gary.  Discharge  measurements  were  made  from  the  bridge  to 
which  the  gage  is  attached.     The  bridge  consists  of  a  central  main 
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span,  95  feet  in  length,  and  two  end  spans  which  cross  overflow  chan- 
nels, each  having  a  length  of  22  feet.  The  bed  of  the  stream  under 
the  main  span  is  composed  of  earth  and  gravel.  In  the  overflow  chan- 
nels the  bed  is  composed  of  loose  broken  stone.  The  bench  mark  is  a 
circle  chiseled  on  the  upstream  corner  of  the  left  pier  of  the  main 
bridge  span.  Its  elevation  is  17.78  feet  above  gage  datum.  Owing 
to  changes  in  the  gage  datum  and  to  the  modification  of  the  cross  sec- 
tion by  the  flood  of  December  15,  1901,  the  gage  heights  as  hitherto 
published  have  required  special  correction  to  reduce  them  to  a  com- 
mon datum.  They  do  not  represent  the  correct  relative  stage  of  the 
stream  on  the  different  dates.  The  corrected  records  and  computa- 
tions for  the  three  years  during  which  the  station  was  maintained  are 
published  on  the  following  pages. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Ditcharge  measuremerUs  of  FishkUl  Creek  at  Olenhanij  N.  Y.^for  1901-1903. 


Date. 


1901. 


July  8. 


July  20 

July  24 

August  15  . . . 
August  21  ... 
September  6 . 
September  18 
September  27 
Octobers 


Hydrographer. 


Gage  height. 


R.  E.  Horton  and  G.  B. 
Hollister. 

A.  E.  Place 

do 

do 

do 

do  ..^ 

do 

W.  W.Schlecht 

do 

G.  B.  Hollister 


October  12 

October  15 1  W.  W.  Schlecht 

I 

October  25.. do 


November  11 
Xovember  20 
December  7.. 
December  13. 
December  24. 
December  31 . 


do 
do 
.do 
.do 
.do 
.do 


Original 


Feet. 
3.92 

3.90 
3.60 
3.85 
4.56 
4.15 
4.22 
3.86 
3.98 
4.80 
5.10 
4.06 
3.85 
3.95 
4.25 
4.62 
4.52 
7.43 


Corrected 
readlng.a 


Fed. 
3.92 

3.90 
3.60 
3.85 
4.56 
4.15 
4.22 
3.  86 
3.98 
4.80 
5.10 
4.05 
3.85 
3.95 
4.23 
4.60 
4.50 
7.41 


Discharge. 


Second-feet. 
147 

135 

60 
110 
342 
193 
229 

90 
126 

97 
579 
137 

82 

114 

ft  101 

375 

315 

2,335 


a  Correction  due  to  change  in  length  of  gage  wire. 
Mce  0.4  inch  thick. 
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Discharge  medsuremenis  of  FishkUl  Creek  at  Glenham,  N.  F.,  etc. — Continued. 


Date. 


Hydrographer. 


1902. 

January  17 

February  1 

February  11 do 

March  5 

Aprill2 

April  25 

May6 

June  2 

June  17 

July  14 

July  28 

August  11 

August  26 

October  11 

October  30 

November  8 

November  25 


W.  W.  Schlecht. 
....do 


1903. 


January  13.. 

March  2 

May  13 

May  21 

July  28 

September  5 


....do 

....do 

....do 

....do 

....do 

....do 

....do.. 

....do 

....do 

....do 

P.M.  Churchill.. 

C.  C.  Covert 

F.  H.  Tillinghast. 
....do 


F.  H.  Tillmghaat. 
do 


do 
.do 
do 
do 


Gage  height. 


4.97 
4.00 
3.65 


5.00 
6.20 
3.40 
3.34 
3.55 
4.52 


o  Correction  due  to  change  in  length  of  gage  wire. 

b  Ice  below  station. 

c  Ice  0.2  to  0.8  inch  thick. 

d  Ice  above  and  below  station. 


Original 
reading. 

Corrected 
reading.a 

Feet. 

I\xt 

4.30 

4.27 

5.05 

5.01 

4.87 

4.83 

5.79 

5.74 

5.30 

5.24 

4.03 

3.97 

4.46 

4.40 

3.78 

3.75 

4.00 

3.97 

3.18 

3.19 

3.90 

3.91 

3.51 

3.58 

3.04 

3.11 

3.71 

3.81 

5.07 
4.09 
3.74 


5.09 
6.28 
3.48 
3.42 
3.63 
4.60 


Diflchaige. 


Second-fret. 

&171 

6  474 

C202 

1,129 

773 

152 

350 

132 

212 

64 

200 

115 

48 

155 

648 

233 

146 


^261 

1,520 

99 

80 

116 

345 
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Mean  daily  gage  height,  in  feet,  of  FishkUl  Creek  at  Olenham,  X.  Y,,  for  1901-1903'. 


i            I 
Day.                   Jan.    Feb. '  Mar. 

Apr. 

May. 

June. 

July.  1 

Aug. 

Sept. 

1901. 
1 

1 

3.95 

4.68 

2 

1 

3.82 

4.60 

3 

1 

3.78 
3.68 
3.65 
3.65 

4.48 

4 

"              » 

4.42 

6 

i 

4.30 

6 

1 

4.15 

J.................. 

*"•*"• 

4.70     4.18 
5.55  ,  4.10 

8 

t 

8.90 

9 

1            1 
1                         1 

3.90  '  4.78 
3. 80     4. 35 

4.08 

W 

1              1 

4.02 

11 ■ 

•                  i 

3.78     4.12  '  4.05 

12 

1                  1 

3.82  1  4.08     4.38 

13 

1 

3.80  '  4.02     4.32 

14 i 

1 

3. 72     3. 90     4. 15 

U ' 

3. 70     3. 90     4. 10 

16 ' 

3.65 

3. 82     4. 25 

17 ! ! 

8.72 

3.85 

4.15 

1^ 1 

1 

4.22 

5.08 

4.22 

19 

i  4.00  '  4.70 
'  3.90  '  4.40 

4.12 

4.02 

21 

1            1 

3.78 
3.70 

4.45 
4.95 
4.62 
4.70 
6.40 

4.02 

22 

4.00 

2S 

' 

. 

1  3.65 

3.92 

24 

;  3.65 

3.90 

25 

8.65 

3.88 

26 

3.62 

6.55 

3.85 

ii 

t 

3.60 

.•S.^W) 

3.80 

28 

3.45  '  5.20 

3.58  1  4.85 
4,35     4  70 

3. 88 

3 

1 

3.95 

30 

j 

1 

4.20 

31 ■ 

4.15 

4.58 

( 

, 

1^^ 

1' ' "  ■  ■ ' 

(K't. 


4.05 
3.98 
4.10 
4.10 
4.00 
3.92 
3.90 
3.88 
3.85 
3.85 
3.85 
3.80 
3.80 
4.80 
4.K') 
4.82 
4.55 
4.40 
4.32 
4.22 
4.20 
1. 15 
4.12 
4.10 
4.05 
4.00 
4.00 
4.00 
4.00 
4.00 
3.98 


Nov. 


Dec. 


3.98 
3.96 
3.95 
3.95 
3.90 
3.90 
3.92 
3.95 
3.90 

8.88 
3.92 
4.32 
4:18 
4.05 
4.00 
3.95 
3.95 
3.95 
3.95 
3.93 
3.93 
3.90 
3.90 
4.35 
4.33 
4.13 
4.03 
4.00 
3.98 


3.88 
a3.96 
4.08 
4.06 
4.06 
4.23 
4.26 
4.16 
a4.03 
4.71 
5.81 
4.81 
4.58 
4.66 
6.76 
7.43 
6.16 
5.51 
5.13 
4.96 
4.76 
4.71 
4.71 
4.58 
4.58 
4.53 
4.83 
5.13 
.  4.73 
8.26 
7.48 


a  River  frozen. 
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Mean  daily  gage  height^  infeet,  of  Fishkill  Creek  at  Glenhaniy  N.  K,  etc, — Continued. 


4. 
5. 

6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


1902. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug.   Sept. 

Oct. 

Nov. 

Dec- 

6.02 

4.96 

12.95 

4.84 

5.42 

3.79 

8.71 

3.87 

1 
3.00 

4.35 

4.49 

3.79 

6.62 

4.71 

9.95     4.72 

4.86 

3.67 

3.53 

3.77 

2.90 

4.30     1.41 

A.Kl 

6.47     5.58 

8.73  '  4.62 

4.64 

3.57 

3.46 

3.67 

3.05 

4.10 

4.29 

3.97 

6.27     5.51 

6.65 

4.54 

4.66 

3.67 

3.86 

3.67 

2.82 

3.92 

4.21 

4.12 

5.15 

5.51 

5.76 

4.46 

4.56 

3.67 

3.61 

3.57 

3.00 

3.93 

4.14 

4.07 

4.92 

5.24 

4.90 

4.39     4.39 

3.52  '  3.71 

3.49 

3.05 

4.30 

4.12 

3.79 

4.77 

5.21 

5.00  s  4.46 

4.29 

3. 47     3. 71 

3.54 

3.00 

4.30     4.09 

8.7y 

4.67 

4.96 

5.10 

4.5G     A.2i     3.82  ,  3.56 

3.47 

3.05^ 

4.03  ,  4.09 

3-89 

4.62 

5.14 

5.85 

5.06     4.14 

3.82     3.46 

3.47 

3.10 

3.95 

4.02 

4-07 

4.59 

5.01 

7.70  '  5.56 

4.04 

3.72  '  3.39 

3.37 

3.42 

3.88 

3.99 

4.14 

4.57 

4.71 

6.90     5.40 

3.81 

3.57  .  3.41 

3.57 

3.35 

3.80 

3.97 

3.94 

4.55 

4.76 

6. 45     5. 22 

3.92 

3.47     3.31 

3.92 

3.18 

5.05     3.97 

3.99 

4.72 

4.56 

6.65 

4.99     8.89 

3.37     3.23 

3.?2 

3.40 

5.12 

8.97 

4.14 

4.97 

4.36 

6.57 

4.84 

3.84 

3.39 

3.21 

3.55 

3.32 

4.65 

3.97 

4.19 

4.67 

4.28 

5.98 

4.74 

3.84 

3.47     3.13 

3.47 

3.80 

4.45     3.89 

4.39 

4.32 

4.21 

5.60 

4.64 

3.84 

3.47  '  3.13 

3.42 

3.25 

4.30 

8.92 

4.49 

4.25 

4.44 

6.67 

4.54 

3.74 

3.92 

3.11 

3.85 

3.25 

4.18 

3.89 

6.74 

4.22 

4.34 

6.40 

4.52 

3.64 

3.67 

3.11 

3.27 

3.28 

4.10 

3.79 

7.€A 

4.22 

4.28 

5.65 

4.44 

3.69 

3.47 

3.09 

3.27 

3.10 

4.10 

3.79 

6.&9 

4.16     4.31 

5.15 

4.34 

3.74 

3.49  '  3.21 

3.22 

3. 15 

4.05  '  3.77 

4.07 

4.16     4.34 

5.25 

4.29 

3.76 

3.47 

4.16 

3.17 

3.12 

4.00  ,  8.72  , 

ft.  59 

5.85  '  4.81 

6.17 

4.24 

3.62  '  3.72     4.71 

3.22 

3.25 

3.90 

3.69 

7.M 

6.52     4.81 

5.07  '  4.16 

1 

3.62  ,  3.57     4.6(i 

3.17 

8.17 

3.90 

3.69 

8.14 

5.12 

4.86 

4.95 

4.09 

3.54  1  3.47  [  4.11 

3.17 

3.23 

3.80 

3.72  1 

1 

7.09 

4.72 

4.66 

4.80 

3.99     3.54  1  3.37  >  4.19  j  8.22 

3.05 

3.85 

3. 72 

5.04 

4.60 

4.81 

4.70 

3.99     4.14     3.47     4.11 

3.12 

3.58 

3.82     3.79 

t 

5.69 

4.97 

5.84 

4.65 

4.06  ,  4.09  1  3.37     4.06 

3.07 

3.70 

3.80 

4.04 

5.4y 

4.97 

7.06 

4.50 

4.02 

4.52  I  3.27 

8.91  1  3.07 

3.70 

4.75 

3.97 

5.14 

4.92 

4.80 

3.94 

4.16     3.32 

3.81  I  3.02 

4.90 

5.53 

8.89 

ft.  02 

5.02 

6.36 
6.00 

4.76 

3  96 

4.05 

4. 21     a  02 

4.85 

5.08 
4.65 

3.79 

4.99 

4.92 

3.84 

3.96 

2.97 

4.8« 
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Bating  tcJble  for  FishkiU  Creek  at  Olenham,  N.  K,  from  March  1,  1902,  to  November  7, 

190S, 


Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

1 
Diachaige. 

Gaffe 
height. 

Diflchari^c. 

Feet. 

Secxmd-feet. 

FeeL 

Second-feet. 

Feet. 

Second-feet. 

FeeL 

Seeond-feri, 

2.60 

22 

4.90 

568 

7.30 

2,310 

9.70 

4,480 

2.60 

28 

6.00 

615 

7.40 

2,390 

9.80 

4,590 

2.70 

33 

6.10 

676 

7.50 

2,470 

9.90 

4,690 

2.80 

38 

6.20 

737 

7.60 

2,550 

10.00 

4,800 

2.90 

44 

6.30 

798 

7.70 

2,630 

10.10 

4,920 

3.00 

60 

5.40 

859 

7.80 

2,710 

10.20 

5,040 

3.10 

60 

6.50 

920 

7.90 

2,790 

10.30 

5,170 

3.20 

70 

5.60 

992 

8.00 

2,870 

10.40 

6,290 

3.30 

80 

5.70 

1,060 

8.10 

2,950 

10.50 

6,410 

3.40 

90 

5.80 

1,140 

8.20 

3,030 

10.60 

5,530 

3.60 

100 

6.90 

1,210 

8.30 

3,110 

10.70 

5,650     , 

3.60 

124 

6.00 

1,280 

8.40 

3,190 

10.80 

5,780 

3.70 

148 

6.10 

1,360 

8.50 

3, 270 

10.90 

5,900 

3.80 

172 

6.20 

1,440 

8.60 

3,360 

11.00 

6,020 

3.90 

196 

6.30 

1,510 

8.70 

3,460 

11.10 

6,170 

4.00 

220 

6.40 

1,690 

8.80 

3,660 

11.20 

6,320 

4.10 

252 

6.50 

1,670 

8.90 

3,650 

11.30 

6,460     i 

4.20 

284 

6.60 

1,760 

9.00 

3,740 

11.40 

6,610 

4.30 

316 

6.70 

1,830 

9.10 

3,850 

11.50 

6,760 

4.40 

348 

6.80 

1,910 

9.20 

3,950 

11.60 

6, 910     1 

4.60 

380 

6.90 

1,990     1 

9.30 

4,060     ' 

11.70 

7,060 

4.60 

427 

7.00 

2,070 

9.40 

4,160 

11.80 

7,200 

4.70 

474 

7.10 

2,150 

9.60 

4,270 

11.90 

7,350 

4.80 

621 

7.20 

2,230 

9.60 

4,380 

1 

12.00 

7,500 

i 

Logarithmic  extension  above  7  feet     Open  section. 


HOTT.] 


Ht3D80N   RIVER  BRAINAQE   BASIN. 


188 


Mean  dcaly  dtKhargfy  in  9eoond-feH,  of  FishkiU  Creek  at  (ilenltnmy  X.  }'.,  far  190 1-1 90S, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

167 
137 
174 
174 
140 
ISO 
127 
124 
121 
121 
121 
114 
114 
248 
482 
468 
837 
278 
250 
216 
209 
192 
181 
174 
157 
140 
140 
140 
140 
140 
137 

Nov. 

Dec. 

1901. 
1 

134 
117 
111 
96 
96 
96 
409 
876 
448 
261 
181 
167 
147 
127 
127 
117 
121 
601 
409 
278 
295 
631 
371 
409 
1,515 
1,680 
951 
668 
482 
409 
351 

351 
861 
306 
285 
243 
192 
202 
174 
167 
147 
157 
271 
250 
192 
174 
226 
192 
216 
181 
147 
147 
140 
130 
127 
124 
121 
114 
124 
134 
209 

137 
184 
134 
134 
127 
127 
130 
134 
127 
124 
124 
130 
250 
202 
157 
140 
134 
134 
134 
134 
181 
181 
127 
127 
281 
254 
185 
150 
140 

124 

«> 

a03 

3 

a  108 

4 

a  1^9 
all4 

5. ,. .... 

6 



a  144 

m 
<..•.•.•••.... 

1 

a  150 

A : 

127 

127 

114 

111 

117 

114 

104 

101 

96 

104 

216 

140 

127 

111 

101 

96 

95 

96 

91 

88 

76 

86 

261 

192 

also 

9 

i 

. 

1 

a  103 

10 

1 

1 

414 

11 i 

731 

12 1 

468 

13 

....... i-------- 

361 

14 

—   1 

1 

890 

793 

16 

1 

2,185 

1,364 

846 

IS 

( 

1 

629 

20 ' 

535 

a 

438 

22 

414 

23  

414 

34 ' 

827 

25 

351 

26 

827 

27 

. 

472 

28 ' 

1  "           *  w  w  - 

L 

629 

■ 

424 

30 

— 
187  Mono 

»2,880 

1 

a  River  frozen. 


fr  Estimated. 
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Mean  daily  discharge,  in  seoond-feetf  ofFishkill  Creek  at  Glenham,  N,  Y.,  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct, 

1902. 
1 

1,230 
1,670 
821 
706 
640 
"332 
285 
253 
237 
?W 

rn 

216 
268 
348 
253 
162 
148 
142 
142 
128 
128 
728 
1,180 
623 
419 
361 
540 
540 
332 
365 
332 

345 
265 

uvo 
564 
579 
454 
442 
345 
414 
361 
265 
282 
219 
170 
154 
140 
187 
166 
154 
160 
166 
297 
297 
314 
250 
297 
728 
2,096 

bis,  700 

b4,300 

3.480 

1,790 

1,100 

668 

615 

676 

1,170 

2,630 

1,990 

1,630 

1,790 

l;730 

1,230 

992 

1,810 

1,590 

1,080 

706 

768 

722 

661 

592 

521 

474 

451 

380 

621 

828 

615 

644 
486 
438 
404 
364 
348 
364 
404 
645 
956 
890 
762 
615 
544 
498 
450 
404 
392 
364 
332 
816 
300 
268 
252 
220 
220 
236 
228 
206 
496 

874 
544 
461 
451 
404 
348 
316 
300 
268 
236 
184 
202 
196 
184 
184 
184 
160 
136 
148 
160 
160 
130 
130 
112 
112 
268 
252 
392 
268 
206 
184 

172 

142 

118 

142 

142 

106 

98 

178 

178 

154 

118 

98 

87 

90 

98 

98 

202 

142 

98 

100 

98 

154 

118 

98 

87 

96 

87 

77 

82 

236 

148 

106 

95 

184 

124 

148 

148 

112 

95 

90 

90 

81 

72 

71 

62 

62 

60 

60 

59 

70 

268 

474 

451 

252 

284 

252 

286 

196 

172 

284 

206 

190 

166 

142 

142 

118 

100 

112 

96 

98 

87 

118 

202 

154 

112 

100 

92 

85 

77 

77 

72 

68 

72 

68 

68 

72 

62 

68 

58 

52 

52 

48 

50 
44 

55 
40 
50 
55 
60 
55 
60 
92 
85 
68 
90 
82 
80 
75 
75 
77 
60 
65 
62 
75 
68 
72 
65 
118 
148 
148 
568 
544 

882 

2 

816 

3 

252 

4 

202 

6'. 

202 

6 

316 

7 

316 

8 

9 

10 

11... 

12 

228 
208 
190 
172 
645 

18 

691 

14 

451 

15 

864 

16 

316 

17 

276 

18 

252 

19 

252 

20 

236 

21 

220 

22 

196 

23 

196 

24 

172 

25 

184 

26 

178 

27 

172 

28 

496 

29 

938 

30 

630 

81 

451 

Nov. 


380 

348 

816 

300 

268 

260 

252 

252 

228 

220 

214 

214  i 

214 

214 

196 

202 

196 

172 

172 

166 

154 

148 

148 

154 

154 

172 

236 

214 

192 

172 


Dec. 


177 
218 
214 
260 
244 
172 
1T2 
196 
111 
126 
91 
96 
126 
136 
176 
198 
1,240 
2,590 
1,750 
244 
992 
2,750 
2.990 
2,150 
646 
1.060 
920 
706 
630 
615 
M4 


aTaken  from  ice  curve  January  6  to  28,  inclusive: 
9  to  17,  inclusive. 
i>  Estimated  at  Groverrille  Dam. 


January  29  to  February  28,  inclu^ve;  December 
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Mian  daily  duchargey  in  ttecond-feetj  of  FishtUl  Creek  at  Glenham,  X,  K.,  etc. — Continued. 


Dars- 


Jan.     Feb. 


1903. 


1. 
2. 

a. 


498 
462 
646 


4 i.iao 

o 828 

6 IV15 

7 ."wS 

i  521 

I  a297 

848 

873 

474 

414 

486 

474 

223 

228 

[  178 

i  1S2 

243 

223 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19- 
4). 
21, 


25. 
24. 
25. 
36. 


22 1,028 

507 

268 

406 

386 

474 

404 

768 

'  920 

782 


27. 


2S. 
29. 
30. 
31. 


682 
462 
615 
737 
1,360 
1.190 
828 
668 
568 
498 
462 
859 
874 
706 
556 
509 
365 
840 
856 
364 
364 
392 
392 
848 
S32 
316 
276 
1,120 


Mar. 


3,130 
1.610 
1.080  I 
859 
768  I 
722  , 
603  I 
630  I 
1,230  I 
1,230  I 
1,060 
1.060  I 
869  i 
737 
661 
592 
544 
486 
462 
415 
380 
580 
1,010 
2,2S0 
1,600 
1,230 
1,010 
844 
722 
645 
798 


Apr.  ,  May. 


190 

166 

166 

178 

172 

160 

142 

130 

118 

106 

112 

9K 

98 

98 

172 

130 

98 

96 

90 

92 

85 

82 

75 

68 

70 

77 

72 

77 

244 

130 

100 


768 
680 
509 
544 
737 
544 
486 
630 
1.'240  I 
1,240 
920 
737 
615 
568 
592 
668 
609 
451 
380 
364 
340 
276 
292 
284 
276 
252 
236 
214 
208 
190 


June. 


87 

85 

77 

77 

75 

68 

65 

85 

178 

130 

154 

178 

208 

276 

521 

992 

904 

592 

509 

521 

844 

1,630 

1,690 

1,420 

1,240 

938 

706 

509 

691 

1,490 


July. 


1,770 
1,170 
752 
680 
462 
462 
415 
281 
276 
244 
214 
214 
214 
244 
206 
166 
166 
166 
206 
190 
202 
190 
308 
808 
190 
178 
166 
130 
112 
292 
404 


Aug. 


300 
202 
166 
190 
438 
603 
1,120 
1,420 
813 
580 
462 
415 
380 
316 
276 
244 
244 
244 
214 
292 
382 
284 
244 
184 
208 
462 
348 
324 
509 
818 
1,260 


»ept. 


938 
661 
668 
509 
415 
415 
364 
308 
276 
276 
276 
244 
214 
196 
190 
190 
656 
661 
462 
340 
906 
276 
260 
220 
208 
190 
190 
190 
190 
166 


Oct. 


166 

166 

166 

160 

148 

142 

142 

148 

4,690 

6,910 

3,130 

2,290 

1,690 

1,420 

1,060 

974 

904 

938 

988 

722 

608 

556 

582 

676 

580 

486 

415 

392 

872 

372 

372 


Nov. 

Dec. 

872 
382 
306 
806 
806 
806 
^284 

■ 

« 

___■___ 

a  Taken  from  ice  curve  January  9  to  26,  incluaive. 


ft  End  of  record. 


136 


STREAM   MEASUREMENTS   IN   1903,  PART   I. 


[no.  97. 


Eatimated  monthly  discharge  of  FishkiU  Creek  at  Gleiiham^  N.  Y.,  for  1901-190S. 

[Drainage  area,  198  aquare  mlleo.] 


Month. 


Dljwharge  in  second-feet. 


Maximum.     Minimum.        Mean. 


1901, 

July 

Aufi^Kt 

September 

October 

November 

December 

1902. 

January 

February 

March 

April 

May , 

June 

July 

August 

September 

October 

November 

December 

The  year 

1903. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November  1-7  . 


Run-olT. 


Second-feet 

per  square 

mile. 


13,700 


1,240 


40 


120 
404 
193 
186 
150 
610 

449 
382 
1,647 
431 
262 
123 
162 
97 
106 
324 
218 
726 

411 

494 
581 
964 
518 
119 
564 
351 
448 
342 
751 
317 


0.606 

2.040 

.975 

.939 

.758 

3.081 


2.494 
2.934 
4.868 
2.616 
.601 
2.848 
1.772 
2.262 
1.727 
1.  772 
1.600 


Depth  in 
inches. 


Rainfall 
in  inchi^. 


2.267 

1.929 

8.317 

2.206 

1.323 

.621 

.818 

.490 

.535 

1.636 

1.101 

3.666 


0.70 

8.a5 

2.35 

8.58 

1.09 

4.54 

1.08 

3.28 

.85 

2.22 

3.55 

/.  /4 

2.61 

2.00 

9.59 

I 
2.47 

1.52  I 

.69 

.94 

.56  ' 

.60  I 

1.89 

1.23  , 

4.22 


2.076  '     28.32 


2.87 
3.04 
5.60 
2.92 
.69 
3.17 
2.04 
2.61 
1.92 
2.04 
1.79 
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WAPPINGER  GREEK   NEAR   WAPPINGER   FALLS,    N.    Y. 

The  drainage  basin  of  this  creek  comprLijeH  a  hilly  plateau,  400  to 
5W  feet  above  sea  level.  The  area  is  nearly  rectangular  in  shape,  and 
includes  numerous  small  lakes  and  marshes.  The  run-off  is  drained 
from  the  numerous  hills,  which  dot  the  area,  througli  numerous  wind- 
ing brooks.  At  a  point  about  16  miles  above  the  mouth  of  the  stream 
the  basin  becomes  narrower  and  more  nearly  level.  The  stream  flows 
near  the  right  of  a  valley  3  to  4  miles  in  width.  It  descends  gradually 
to  Wappinger  Falls,  at  which  point  it  makes  a  sudden  descent  to  an 
elevation  of  a  few  feet  above  sea  level.  The  elevation  of  Wappinger 
Pond  is  78  feet. 

The  gaging  station  was  established  May  19,  1903,  at  the  first  high- 
way bridge  above  Wappinger  Falls,  N.  Y.  The  vertical  gage  is 
atta<rhed  to  the  central  pier.  It  is  read  twice  each  day  by  Lee 
Jackson.  Discharge  measurements  are  made  from  the  two-span  bridge 
to  which  the  gage  is  attached.  The  spans  have  lengths  of  43  and  46 
feet.  The  channel  is  straight  for  250  feet  above  and  for  300  feet  below 
the  bridge.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
with  a  few  bowlders.  The  drainage  area  above  the  gaging  station  is 
194  square  miles.  At  the  junction  of  the  east  and  west  bitmches  of 
the  creek,  the  drainage  area  is  141  square  miles,  and  above  the  mouth 
of  the  creek  it  is  216  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


Discharge  measurements  of  Wappinger  Creek  near  Wappinger  FaUs,  N.  1'.,  <n  19()S. 


Date. 


May  19 

Jane  16 

July  7. 

July  27 

Ai^ustl 

Do 

September  3  . 
September  17 


Hydrograper. 


heSfht.   1  Discharge. 


E.  P.  Roundey... 

F.  H.  Tillinghast 
do 

E.  P.  Roundey... 

do 

do 

F.  H.  Tillinghaflt 
E.  P.  Roundey . . . 


Feet. 
0.60 
4.50 
1.70 

.ro 

1.10 
1.10 
2.35 
1.50 


Secorul-feet. 
62 
1,36S 
317 
127 
166 
169 
567 
305 
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Mean  daily  gage  height,  infect,  of  Wappinger  Greek  near  Wappinger  Falls,  N.  Y.,for  I90S, 


1 

I 

3 

4 

5 

6 

7, 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

SO 

81 


Day. 


May. 


June. 


0.60 

55 

.50 

50 

50 

'. '        .45 

'        .50 

1        .40 

35 

i        .55 

1.25 

1.26 

.65 


0.55 

.50 

.50 

.35 

.45 

.45 

.85 

.65 

.90 

.75 

La") 

4.20 

3.95 

2.80 

3.15 

4.40 

3.55 

3.00 

2.60 

2.60 

4.60 

5.70 

4.80 

4.20 

3.65 

3.20 

2.80 

2.35 

2.55 

4.55 


July. 


3.25 
2.80 
2.35 
2.06 
1.95 
1.80 
1.75 
1.70 
1.55 
1.35 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 
1.45 
1.60 
1.90 
1.26 
1.15 
1.10 
.96 
.75 
.80 
1.95 
1.50 


1.85 
1.20 
1.06 
1.00 
2.60 
2.95 
4.70 
2.85 
2.25 
2.00 
1.70 
1.60 
1.55 
1.45 
1.30 
1.80 
1.30 
1.30 
1.25 
1.80 
1.25 
1.15 
1.05 
.90 
1.20 
1.60 
1.50 
1.55 
1.70 
2.35 
3.15 


Sept. 

Oct. 

Nov. 

2.95 

0.70 

1.30 

2.60 

.70 

1.30 

2.25 

.66 

1.20 

2.10 

.70 

1.20 

1.90 

.70 

1.20 

1.75 

1.55  I 

1.50 

1.40  I 

1.30  . 

1.20  ! 

1.20  I 

1.20 

1.20 

1.20 

1.20 

1.35 

1.75 

1.50 

1.10 

1.00 

1.00 

1.00 

.96 

.75 

.70 

.70 

.90 

.85 

.70 


.70 
.70 
2.00 
7.35 
7.75 
5.85 
4.40 
3.60 
3.10 
2.75 
2.45 
2.30 
2.70 
2.35 
2.10 
2.00 
1.90 
1.85 
2.10 
1.95 
1.70 
1.60 
1.65 
1.50 
1.50 
1.40 


1.80 

1.30 

1.30 

1.25 

1.86 

1.40 

1.30 

1.15 

1.10  I 

1.00 

1.20 

2.16 

2.75 

2.16  , 

1.85  ' 

1.66 

1.50 

1.60  ' 

1.50  , 

1.60  ' 

1.40  I 

1.80  > 

1.15 

1.70 

1.10 


Dec. 


i.ao 

1-55 
1.30 
1.10 
1.65 
1.35 
l.SO 
1.25 
1.20 
1.20 
1.25 
1.20 
1.05 
1.45 
1.50 
1.50 
L.'iO 
1.50 
1.50 
1.75 
4.10 
7.25 
7.35 
5.  KG 
4.55 
4.10 
8.15 
2.45 
2.25 
2.20 
2.20 
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WAIiLKILL   RIVER   AT  NEWPALTZ,  N.  Y. 

This  station  was  established  July  7,  1901,  at  the  highway  bridge  at 
Newpaltz,  N.  Y.,  and  was  discontinued  November  10,  1903.  Gage 
heights  were  read  twice  each  day.  The  channel  at  this  station  is  straight 
and  the  bed  is  permanent.  The  gaging  section  is  deep  and  the  water 
sluggish  at  low  stages.  At  both  high  and  low  water  the  conditions  are 
not  favorable  for  accurate  measurement.  The  records  and  computa- 
tions for  the  three  years  during  which  the  station  was  maintained  are 
given  herewith.  The  gage  heights  and  discharge  measurements  have 
been  revised  and  reduced  to  a  common  datum.  A  record  has  been  kept 
of  the  thickness  and  condition  of  the  ice  during  periods  when  the  stream 
was  frozen  over,  and  discharge  measurements  have  been  made  and  a 
rating  table  has  been  prepared,  which  is  applicable  onlj'  to  the  frozen  sec- 
tion. On  July  16,  1903,  the  old  wire  gage  was  replaced  by  a  standard 
chain  gage  which  was  installed  by  F.  H.  Tillinghast.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  in  30.38  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Ducharge  fneasuremenU  of  WaUkill  River  at  Newpallz,  N.  >'.,  for  1901-190S. 


Date. 


1901. 


July? 


Hydrographer. 


R.  E.  Horton  and  G.  B. 
HoUister. 


....do  .... 
A.  E.  Place 
....do  .... 
..-.do  .... 


JalyS 

July  19 

July  23 

August  7 

August  13 ' do 

August  20 '.-...do 

August  28 do 

August  31 

September  5 

September  19 

October  1 

0ctober9 

October  11 - 

October  24 -*... 

November  9 

November  16 

November  27 

December  11 

December  19 

alc«0.7  f6()t 


Qa^e  height. 


Original 
reaaing. 


....do 

..-.do 

....do 

W.  W.  Schlecht, 
.-..do , 


do 
do 
do 
do 
do 
do 
do 


Feet. 
7.19 

7.25 

8.23 

6.20 

14.85 

7.85 

10.00 

10.60 

9.07 

8.90 

7.73 

7.36 

6.48 

6.30 

6.33 

5.94 

6.50 

7.52 

11.50 

11.70 


Corrected 
reading. 


Discharge. 


Feet. 
7.19 

7.25 
8.21 
6.18 

14.79 
7.79 
9.90 

10.50 
8.97 
8.80 
7.63 
7.26 
6.38 
6.20 
6.23 
5.84 
6.40 
7.42 

11.40 

13.60 


Second-fed. 
824 

843 

1,243 

306 

7.365 

1,037 

2,729 

2,982 

1,917 

1,676 

1,076 

896 

398 

340 

333 

178 

402 

1,022 

fl3,040 

ft  3, 277 


*Ice. 
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STREAM  MEASUBEMENTS  W  1903,  PART   I. 


[no.  97. 


Discharge  ineaifuremeiiUt  of  WaUhill  River  at  NetvpaltZf  N.  >'.,  etc. — (■on tinned. 


Date. 


1902. 

January  21 

January  23 

January  31 

February  10 

February  24 

March  11 

AprilO 

April  21 

April  26 

May  1 

May  13 

May  21 

June  6 

June  19 

July  16 

July  29 

August  6 

August  15 

August  28 

September  18 ... 


November  4  . 
November  18 
December  2-. 


1903. 


January  7  .. 
February  10 
February  26 

March  4 

March  9 

March  24 . . . 

April  9 

May  12 

May  21 


Hydrographer. 


W.  W.  Schlecht, 
do 


do 

do 

do 

do 

do 

do 

do 

^ do 

do 

do 

do 

do 

H.  K.  Barrows 

do 

do 

do 

.....do 

H.  K.  Barrows  and  P. 
M.  Churchill. 

F.  H.  Tillinghast 

do 

do 


F.  H.  Tillinghast 
do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Qage  height. 


Original 
reading. 


FseL 
7.24 

17.33 
9.07 
7.78 
7.33 

15.93 

13.  21 
7.57 
6.92 

10.26 
6.68 
6.33 
6.40 
6.18 
5.70 
7.49 
7.98 
6.72 
5.86 
5.96 

7.95 
6.62 
6.80 


11.20 

10.90 

8.86 

15.86 

13.25 

14.95 

12.66 

6.28 

6.86 


Corrected 
reading. 


DiflchaK)ge. 


7.86 
6.62 
6,70 


11.10 

10.80 

8.76 

15.76 

13.16 

14.86 

12.56 

6.18 

5.75 


Feei. 

Secmui^ert. 

7.14 

u^32 

17.23 

*6,063 

8.97 

U,167 

7.68 

597 

7.23 

<-288 

15.83 

^7,140 

13.11 

5,354 

7.47 

1,028 

6.82 

680 

10. 16 

2,623 

6.58 

606 

6.23 

344 

6.30 

381 

6.08 

295 

5.60 

124 

7.39 

942 

7.88 

1,150 

6.62 

618 

5.76 

169 

6.86 

210 

1,165 
550 
626 


*2,293 

2,028 

/946 

ff  5, 9a5 

d 5, 398 

6,821 

4,858 

370 

107 


alee  1.0  to  1.4  feet  thiclc. 
b  Ice  0.7  to  1.4  feet  thick. 
<'Icelto2teeithlck. 


d  No  ice. 

« Ice  0.7  to  0.8  foot  thiclc. 


/  lee  0.6  to  1.2  feet  thick. 
9  Ice  above  and  txilow 
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Jfyan  daily  ffoge  heighty  in  feet,  of  WallkiU  River  at  Newpaitz^  N.  Y.,  fur  1901-1 90S. 


i>*y. 

Jan. 

Feb. 

• 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

6.00 

5.80 

6.87 

5.90 

6.35 

6.35 

11.95 

11.15 

9.20 

9.06 

9.00 

7.95 

7.60 

7.05 

7.80 

7.00 

6.65 

9.15 

11.05 

10.06 

10.15 

10.15 

10.05 

9.60 

14.20 

11.90 

11.15 

10.50 

10.00 

9.80 

9.06 

Sept. 

Oct. 

Nov. 

5.90 
5.90 
5.90 
5.90 
5.95 
6.00 
5.90 
5.85 
5.75 
5.65 
5.55 
5.85 
6.30 
6.90 
6.80 
6.45 
6.15 
5.95 
6.a5 
6.25 
7.20 
8.00 
8.55 
8.25 
8.00 
7.35 
6.85 
6.75 
6.55 
6.85 

X^?C* 

1901. 
1 

9.10 
9.76 
9.65 
9.25 
8.45 
8.26 
7.96 
7.60 
7.32 
7.35 
7.15 
6.96 
7.05 
6.85 
6.55 
6.65 
6.96 
7.52 
7. 55 
7.85 
7.20 
7.00 
6.85 
6.72 
6.55 
6.40 
6.25 
6.25 
6.55 
7.15 

7.85 
7.15 
7.06 
6.90 
6.86 
6.76 
6.56 
6.37 
6.25 
6.20 
6.20 
6.10 
6.10 
6.25 
7.40 
7.75 
7.40 
7.18 
7.05 
6.85 
6.60 
6.36 
6.22 
6.20 
6.10 
6.02 
6.00 
6.00 
6.00 
6.00 
6.40 

6.16 

2 

1 

6.96 

3 

5.90 

4 

6.10 

5 



1 

6.26 

6 ' --. 

1 
....... 1 

6.55 

7 ' 1 

7.28 
7.22 
6.92 
6.65 
6.52 
7.32 

6.50 

1 
h ' 

1 
1 

7.20 

9 ---! 

9.90 

10 

1 

12.20 

u 

1 

11.60 

12 

■ 

1 

10.20 

13 

7.60 

9.95 

14 

, 

7.15 
6.85 
6.55 

10.50 

1.5. 

13.20 

16 1 

1 

12.75 

17 ' 

6.37 
7.15 
7.96 
7.18 

18.00 

18.     i 

13.65 

19 ' ' ^ 

1                         1 

13.65 

20 

1 

12. 86 

21 ' 

6.48 
6.33 

11.60 

22 ' 

; 

10.60 

23 ' 

, 

6.23 

10.35 

24 ' 

1            1 

6.08 
5.96 
5.98 
5.83 
5.83 
5.83 
6.78 
5.93 

10.05 

s ; ' 

9.45 

1 
26 ' 

8.90 

27 

. 

9.16 

28 

9.60 

29 - 

11.70 

30 

! 

19.15 

SI 

1 

19.10 

1 

....... 
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8TBEAM   MEASUREMENTS    IN   1903,  PABT   I-. 


[no.  97. 


Mean  daUy  ffoge  height j  in  feet,  of  WaUkiil  River  at  NewpaUz,  N.  Y,,  etc. — Continaed. 


Day. 

Jan. 

Feb. 

8.65 
8.65 

10.55 
9.60 
9.65 
8.80 
8.a5 
7.75 
7.68 
7.60 
7.45 
7.45 
7.30 
7.25 
7.05 
7.00 
7.10 
7.05 
6.98 
6.90 
6.95 
6.95 
7.00 
7.16 
7.20 
7.65 

11.30 
al2. 65 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

l-^CC. 

1902. 
1 

ol6.as 

13.00 

12.86 

12.00 

10.35 

10.60 

10.10 

9.60 

9.06 

8.75 

8.06 

8.10 

7.95 

7.95 

7.90 

7.90 

7.60 

7.45 

7.40 

7.10 

7.10 

18.40 

17.65 

13.45 

13.05 

12. 10 

12.75 

12.65 

11.06 

9.40 

9.15 

1 

23.42 

23.70 

24.55 

22.66 

20.15 

15.10 

13.10 

12.60 

14.80 

16.85 

15.80 

16.00 

16.95 

16.40 

14.90 

14.65 

15.30 

13.65 

11.65 

10.50 

10.20 

10.10 

9.66 

9.50 

9.35 

8.90 

8.40 

8.10 

10.10 

10.96 

9.80 

9.25 
8.85 
8.55 
8,10 
7.90 
9.60 
7.60 
8.30 
13.56 
13.40 
12.10 
11.65 
10.65 
9.70 
9.25 
8.55 
8.10 
7.90 
7.75 
7.50 
7.36 
7.26 
7.05 
7.00 
6.85 
6.75 
6.90 
6.36 
6.66 
11.65 

10.16 
8.86 
9.06 
8.75 
8.25 
7.86 
7.40 
7.85 
7.25 
7.00 
6.70 
6.55 
6.50 
6.46 
6.40 
6.35 
6.50 
6.20 
6.20 
6.20 
6.20 
6.20 
6.15 
6.10 
6.10 
6.35 
8.20 
9.10 
8.30 
8.20 
7.80 

7.40 
7.15 
6.95 
6.80 
6.46 
6.25 
6.20 
6.15 
6.20 
6.40 
6.25 
6.20 
6.10 
6.05 
6.00 
6.10 
6.15 
6.06 
6.02 
6.00 
6.02 
6.22 
6.30 
6.25 
6.10 
6.10 
6.00 
5.92 
6.02 
6.90 

7.15 
7.05 
7.70 
7.48 
6.98 
6.68 
6.42 
6.25 
6.12 
6.00 
6.90 
5.90 
5.80 
5.68 
5.60 
5.60 
5.62 
5.48 
5.45 
6.00 
7.40 
8.55 
7.80 
10.60 
13.90 
9.00 
8.40 
7.70 
7.36 
7.85 
8.35 

9.40 
9.00 
8.65 
8.50 
8.20 
7.85 
7.76 
7.65 
7.20 
6.95 
6.80 
6.70 
6.65 
6.58 
6.50 
6.42 
6.82 
6.28 
6.18 
6.10 
6.20 
6.00 
5.95 
6.00 
5.95 
5.90 
6.90 
5.85 
8.15 
7.16 
6.30 

6.00 
5.95 
5.90 
5.78 
5.68 
5.60 
5.50 
5.40 
5.40 
6.00 
6.&5 
6.20 
6.25 

6.  as 

6.15 

6.05 

5.95 

6.85 

5.70 

5.80 

5.80 

5.80 

6.80 

5.80 

6.05 

9.55 

11.90 

11.80 

13.35 

10.25 

10.15 

10.75 

10.06 

9.55 

9.50 

10.00 

9.35 

8.90 

8.45 

8.05 

8.15 

12.85 

11.80 

10.40 

9.60 

9.25 

8.90 

8.50 

8.50 

8.05 

7.70 

7.55 

7.38 

7.23 

7.05 

6.85 

6.75 

11.56 

11.15 

9.35 

8.85 

8.55 
8.25 
8.05 
7.85 
7.55 
7.40 
7.40 
7.55 
7.05 
6.85 
6.65 
6.60 
6.50 
6.50 
6.50 
6.40 
6.40 
6.40 
6.40 
6.40 
6.30 
6.30 
6.55 
6.20 
6.20 
6.25 
7.25 
7.25 
7.00 
6.85 

6.70 

2 

6.60 

3 

7.40 

4 

7.X5 

5 

S.0O 

6 

8.46 

7 

8.00 

8 

7.60 

9 

7.60 

10 

7.66 

11 

*7.50 

12 

7.60 

13 

7.45 

14 

7.40 

15 

7.40 

16 

17 

7.40 
12.10 

18 

12.15 

19 

12:20 

20 

12L20 

21 

12.85 

22 

18.90 

23 

19.55 

24 

17.10 

25 

16.15 

26 

15.40 

27 

14.10 

28 

14.10 

29 

13.70 

30 

81 

13.20 
11.65 

u  River  frozen  January  1  to  February  28,  incluaive. 

i>  River  frozen  December  11, 1902,  to  March  5, 1908,  inclusiye. 
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Mean  daily  gage  height^  in  feet^  of  WaUkiU  Rit^er  at  NewpaUzy  N,  K,  etr. — ContM. 


D*7. 

Jan. 

Feb. 

Mar. 

Apr. 

9.85 

9.20 

8.90 

9.25 

9.30 

8.65 

8.40 

10.35 

13.10 

U.35 

9.95 

9.50 

9.15 

8.80 

11.60 

13.45 

12.20 

11.46 

10.70 

9.96 

9.30 

8.80 

8.40 

8.15 

7.70 

7.65 

7.45 

7.30 

7.15 

6.95 

May. 

June. 

July. 

12.20 
11.06 
10.55 
9.75 
9.40 
8.90 
8.50 
8.10 
7.75 
7,40 
7.15 
6.95 
6.80 
6.70 
6.56 
6.58 
6.60 
6.56 
6.95 
7.20 
7.55 
7.40 
9.60 
8.95 
8.65 
8.90 
8.15 
6.70 
6.65 
7.76 
7.05 

Auk. 

6.60 

6.36 

6.40 

6.80 

13.80 

12.50 

16.46 

13.00 

6.70 
7.46 
7.20 
7.10 
7.15 
7.20 
7.10 
6.90 
6.85 
7.10 
7.50 
6.90 
6.90 
14.90 
14.40 
13.25 

Sept. 

11.40 
10.00 
8.00 
7.85 
8.00 
8.25 
7.85 
7.66 
7.35 
7.10 
7.00 
7.00 
6.86 
6.55 
6.40 
7.00 
8.75 
8.80 
7.46 
7.36 
7.25 
7.10 
7.06 
6.75 
6.55 
6.35 
6.25 
6.25 
6.30 
6.15 

Oct. 

6.10 

6.10 

6.10 

6.10 

6.10 

6.10 

6.85 

18.60 

22.50 

20.80 

21.30 

20.36 

19.25 

16.76 

13.60 

12.50 

11.16 

10.90 

9.85 

9.35 

8.96 

8.(56 

8.86 

8.15 

7.85 

7.65 

7.55 

7.40 

7.16 

7.00 

6.85 

Nov. 

6.80 
6.80 
6.75 

Dec. 

ISOSu 
1 

11.60 

11.50 

12.40 

13.16 

12.66 

11.66 

11.00 

10.60 

10.10 

9.65 

9.30 

9.10 

9.00 

9,15 

9,00 

9.00 

8.75 

8.60 

8.45 

8.30 

8.75 

10.45 

10.60 

9.80 

9.20 

8.80 

8.70 

9.10 

10.36 

10.60 

11.00 

11.70 

11.90 

14.10 

13.46 

14.60 

12.80 

12.00 

11.60 

11.30 

11.05 

11.70 

16.45 

16.05 

14.30 

13.46 

12.70 

12.50 

12.30 

12.20 

9.85 

9.70 

9.45 

9.26 

9.25 

8.95 

8.75 

8.66 

13.00 

20.63 

18.06 

15.96 

15.55 

al3.90 

10.86 

10.50 

10.45 

"12.30 

12.45 

12.70 

11.40 

10.10 

9.90 

9.00 

8.75 

8.70 

8.55 

8.25 

8.06 

8.00 

10.60 

12.90 

15.00 

12,60 

11.40 

10.60 

10.00 

9.35 

8.80 

10.35 

6.86 
6.66 
6.65 
6.50 
6.50 
6.46 
6.40 
6.40 
6.30 
6.20 
6.10 
6.10 
6.05 
6.05 
6.05 
6.10 
6.05 
6.05 
5.96 
5.90 
5.80 
6.80 
5.a5 
5.86 
6.75 
6.70 
6.70 
6.75 
5.85 
5.86 
5.75 

5.70 

6.65 

5.70 

5.66 

6.60 

6.55 

6.66 

5.65 

6.05 

6.30 

6.55 

11.16 

12.45 

11.15 

15.30 

14.90 

12.60 

11.60 

11. «) 

15.90 
14.65 
13.10 
14.70 
13,25 
12.  a5 
10.95 
10.06 
11.00 
13.85 

o 

3 

4 

6.60    

5 

6.80    

6._ 

6.80 
6.80 

7 

8 

6.80    

9 

6.60    

10 

6.50    

11 

a6.50 

12 

13 

14 

i 

15 

16 

17 

1 

18 

19 

1 

20 

1 

21 

22 

23 

1 

24 

1 

25 

•""■■•"i""*"**" 

36 : 

■ 

27 

1 

28 

29 

30 

31 

! 

a£nd  of  record. 
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8TBEAM  MEASUBEMENTS   IN  1903,  PART  I. 


[KO.  97. 


Rating  tahle  for  WaUkiU  River  at  NewpaUz,  N.  F.,  for  open  section^  from  Jtdy  7,  1901, 

to  November  lly  190S. 


Gage 
height. 

Discharge. 
Second-feel, 

Gage 
.heiglit. 

Difichaige. 

Gage 
helffht. 

1 

Discharge. 

Gage 
height. 

1 
Discharge. 

Feet, 

Feet. 

Second-/eet, 

Feet, 

Second-feet, 

Feet, 

Second-feet. 

5.50 

105 

7.45 

973 

9.40 

2,206 

12.70 

4,856 

5.55 

120 

7.50 

1,000 

9.45 

2,240 

12.80 

4,944 

5.60 

136 

7.55 

,029 

9.50 

2,275 

12.90 

5,032 

5.65 

152  ' 

7.60 

,058 

.9.55 

2,310 

1     13.00 

5,120 

5.70 

167 

7.65 

A 1 

,087 

9.60 

2,346 

13.10 

5, 210     ' 

5.75 

182 

7.70 

,116 

9.65 

2,381 

'     13. 20 

5,300 

5.80 

198 

7.75 

145 

9.70 

2,417 

13.30 

5,390 

5.85 

214 

'      7.80 

174 

'      9.75 

2,452 

13.40 

5,480 

.5.90 

229 

7.85 

,203 

9.80 

2,488 

13.50 

5,570 

5.95 

244  1 

7.90 

,232 

1      9.85 

2,523 

13.60 

5,660 

6.00 

260 

7.95 

,261 

9.90 

2,559 

13.70 

5,750 

6.05 

282 

8.00 

,290 

9.95 

2,594 

13.80 

5,840 

6.10 

304 

8.05 

,321 

10.00 

2,630 

13.90 

5,930 

6.15 

325 

8.10 

,352 

10.10 

2,706 

14.00 

6,020 

6.20 

347 

8.15 

,383 

10.20 

2,782 

14.10 

6,110 

6.25 

369 

8.20 

,414 

10.30 

2,858 

14.20 

6,200 

6.30 

391 

8.25 

\ 

,445 

10.40 

2,934 

14.30 

6,290 

6.35 

413 

1 

8.30 

,476 

10.50 

3,010 

14.40 

6,380 

6.40 

1 

434 

8.35 

1 

,507 

10.60 

3,090 

14.50 

6,470     < 

6.45 

456 

8.40 

,538 

10.70 

3,170 

14.60 

6,564 

6.50 

478  ' 

8.45 

,569 

10.80 

3, 250 

14.70 

6,658 

6.55 

1 

503 

8.50 

1 

,600 

10. 90 

3,330 

14.80 

6,  752 

6.60 

528 

1 

8.55 

,633 

11.00 

3,410 

14.90 

6, 846     > 

6.65 

554 

8.60 

,666 

11.10 

3,494 

15.00 

6,940     ' 

6.70 

579 

8.65 

,699 

11.20 

3,576 

15.10 

7,034 

6.  75 

604 

8.70 

,732 

11.30 

3,662 

15.20 

7,128 

6.80 

629 

8.75 

■*■ 

,765 

11.40 

3,746 

15.30 

7,222 

6.85 

654 

8.80 

,798 

11.50 

3,830 

15.40 

7,316 

6.90 

680 

8.85 

,831 

1 

11.60 

3,914 

15.50 

7,410 

6.95 

705  1 

1 

8.90 

1 

,864 

11.70 

3,998  , 

15.60 

7,506 

7.00 

730 

8.95 

,897 

11.80 

4,082  1 

15.70 

7,602    . 

7.05 

757 

9.00 

,930 

11.90 

4,166 

15.80 

7,698 

7.10 

784 

1 

9.05 

,964 

12.00 

4,250 

15.90 

7,794 

7.15 

811 

1 

9.10 

,999 

12.10 

4,336  1 

16.00 

7.890 

7.20 

838 

1 

9.15 

,033 

1     12.20 

4,422 

16.10 

7,992 

7.25 

865 

9.20 

,068 

12.30 

4,508 

16.20 

8,094 

7.30 

892    ; 

,      9.25 

o 

,102 

;     12.40 

4,594 

16.30 

8,196 

7.35 

919  , 

9.30 

,137 

;     12.50 

4,680  , 

16.40 

8,298 

7.40 

1 

946  1 

9.:^5 

1 

2 

,171 

12.60 

4,768  1 

16.50 

8,400 

1 

HOTT-] 
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Rating  table  for  WallkiU  RU^  at  Newpaltz,  N.  Y,,  far  open  section^  from  July  7,  1901, 

to  November  11, 1903. 


6a«e 

he^t. 

Diflchaige. 

Gage 
height. 

DiBchaige. 

Gage 
hei^t. 

Diflchaige. 

Oage 
hei^t. 

Discharge. 

I 

ffeei. 

Seeond-feeL 

Feet. 

Second-feet. 

1 

Second-feet. 

FM. 

Second-feet. ;, 

16.60 

8,506 

19.00 

11,650 

21.40 

16,280 

23.80 

21,880 

16.70 

8,612  ; 

-     19.10 

1 

11,840 

21.50 

16,500 

23.90 

22,140    ': 

16.80 

8.718  i 

19.20 

12,030 

21.60 

16,  720 

24.00 

22,400 

16.90 

8,824 

19.30 

12, 220 

21.70 

16,940 

24.10 

22,660    • 

17.00 

8,930 

19.40 

12,410 

21.80 

1 

17, 160 

24.20 

22,920 

17.10 

9,034 

19.50 

12,600 

;    21.90 

17,380 

24.30 

23,180 

1 

17.20 

9,138 

19.60 

12, 780 

22.00 

17,600 

24.40 

23,440 

17.30 

9,242 

19.70 

12,960 

22.10 

17,820 

24.50 

23,700 

17.40 

9,346 

19.80 

13, 140 

22.20 

1 

18,040 

24.60 

23,960   1 

17.50 

9,450 

19.90 

13,320 

22.30 

18,260 

24.70 

24,220 

17.60 

9,560 

20.00 

13,500  1 

22.40 

18,480 

24.80 

24,480   , 

17.70 

9,670 

20.10 

13,690 

22.50 

18,700 

24.90 

24,740   • 

17.80 

9,780 

20.20 

13,880 

22.60 

18,920 

25.00 

25,000   , 

17.90 

9,890 

20.30 

14, 070 

22.70 

19,140 

25.10 

25,290  '■ 

18.00 

«10,000 

20.40 

14,260  1 

22.80 

19,360 

25.20 

25,  580 

18.10 

10,180 

20.50 

14,450  1 

22.90 

19,580 

25.30 

25,870 

18.20 

10, 360 

20.60 

14,640 

23.00 

19,800 

25. 40 

26,160 

18.30 

10,540  ; 

20.70 

14,830  1 

23.10 

20,060 

25.50 

26,450 

18.40 

10,720 

20.80 

15,020  1 

23.20 

20,320 

25.60 

26,740 

18.50 

10,900 

20.90 

15, 210 

23.30 

20,580 

25.  70 

27,030 

18.60 

11,050 

21.00 

15,400 

23.40 

20,840 

1     25.80 

27,320 

18.70 

11,200 

21.10 

15,620  1 

23.50 

21,100 

25.90 

27, 610 

18.80 

11,350 

21.20 

15,840 

23.60 

21,360 

26.00 

27,900 

18.90 

11,500 

21.30 

16,060 

1 

23.  70 

21,620 

0 

(Logarithm 

lie  extension  i 

ibove  18  f  e< 

3t  gage  height 

f% 

IBR 

97-04 ] 

LO 
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[NO.  97. 


Rating  table  for  WaUkill  River  at  Newpaltz,  N.  K.,  for  average  ice  condition*  from  July 

7,  1901,  to  November  11,  1903, 


Gage 
height. 

r 

DiHchaige. 
Secrmd-feel. 

Gage 
height. 

1 

Disch 

arge. 

1 

l/ert. 

1 

>  he^t. 

Feet. 

DlBchaige. 

1 

Gage 
height. 

'      Feei. 

1 

DiMcharge. 

Feet. 

Secfmt 

Second-feet. 

Second-/(ri. 

6.50 

90 

8.45 

849 

I     10. 40 

1,921 

1     12.35 

3, 158 

6.55 

106  ' 

8.50 

872 

10.45 

1,951 

12.40 

3 

,190 

6.60 

121 

8.55 

898 

10.50 

1,980 

12.45 

3 

,223 

6.65 

137 

8.60 

923 

••     10.55 

2,011 

12.50 

3, 

,255 

6.70 

152 

8.65 

949 

10.60 

2,042 

12.55 

3 

,289 

6.75 

168 

8.70 

974 

10.65 

2, 073 

12.60 

3 

,322 

6.80 

183 

8.75 

1,000 

'     10. 70 

2,104 

12.65 

3 

,356 

6.85 

199 

8.80 

■*■ 

,026 

1     10.75 

2,135 

12.70 

3 

,389 

6.90 

214 

8.85 

<L 

,a52 

10.80 

2,166 

12.75 

3 

,423 

6.95 

230 

8.90 

^ 

,077 

10.85 

1 

2,197 

12.80 

3. 

,456 

7.00 

245 

8.95 

A, 

,103 

10.90 

2,228 

12.85 

3 

,490 

7.05 

263 

9.00 

,128 

,     10. 95 

2,259 

12.90 

3 

,523 

7.10 

281 

9.05 

,155 

11.00 

2,290 

12.95 

3 

,557 

7.15 

299 

9.10 

1 

,181 

1     11.05 

2,321 

13.00 

3, 

,590 

7.20 

317 

9.15 

,208 

1     11.10 

2,35:^ 

13.05 

3 

,623 

7.25 

335 

9.20 

,235 

11.15 

2,385 

13. 10 

3, 

,656 

7.30 

353 

9.25 

,262 

11.20 

2,416 

13.15 

3, 

,689 

7.35 

371 

9.30 

,288 

11.25 

2,448 

13.20 

3, 

,722 

7.40 

389 

9.35 

,  315 

11.30 

2,479 

13.25 

3, 

,755 

7.45 

407 

9.40 

,342 

,     11.35 

2,511 

13.30 

3, 

,788 

7.50 

425 

9.45 

,369 

11.40 

2,542 

13.35 

3, 

,821 

7.55 

447 

9.50 

,395 

11.45 

2, 574 

'     13.40 

3, 

,8^ 

7.60 

469 

9.55 

1 

,424 

11.50 

2,605 

13.45 

3, 

,887 

7.65 

491 

9.60 

,453 

11.55 

2,637 

13.50 

3, 

,920    . 

7.70 

513 

9.65 

,482 

11.60 

2,669 

13.55 

3, 

,9M     ^ 

7.75 

535 

9.70 

,511 

11.65 

2,702 

'  13.60 

3, 

,988 

7.80 

557 

9.75 

'■i 

,540 

11.70 

2,734 

13.65 

,022 

7.85 

579 

9.80 

X. 

,569 

11.75 

2,766  1 

13.70 

,056 

7.90 

601 

• 

9.85 

X 

,598 

11.80 

2,798 

i     13.75 

,090 

7.95 

623 

9.90 

M. 

,627 

11.85 

2,831 

13.80 

,124 

8.00 

645 

9.95 

X 

,656 

11.90 

2,863 

13.85 

,158    1 

8.05 

668 

10.00 

-'■1 

,685 

11.95 

2,896 

13.90 

,192 

8.10 

690 

10.05 

■^1 

,715 

12.00 

2,928 

'     13.95 

,226 

8.15 

713 

10.10 

^i 

,744 

12.05 

2,961 

;     14.00 

,260 

8.20 

735 

10. 15 

JL  ■ 

,774 

12.10 

2,993 

14.05 

,294 

8.25 

758 

10.20 

^i 

,803 

12.15 

3,026 

14.10 

328 

8.30 

781 

10.25 

^i 

,833 

1 

12.20 

3,059 

14.15 

362 

8.35 

8(H 

10.30 

■*-i 

,862 

12.25 

3,092 

14.20 

,396 

8.40 

826 

10.  a5 

• 

^i 

,892 

12.30 

3, 125 

14. 25 

430 

HOTT.] 
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Rating  UMe  for  WaUkiU  Rwer  ai  Newpaltz,  N.  1".,  for  average  ice  condUio/is  from  Jvly 

7,  1901y  to  November  lly  190S — Continued. 


Gmc 
height. 

Diflcharge. 

Gage 
height. 

Diwshaige. 

Oage 
height 

Discharge. 

Qage 
height 

Feet. 

Diachaige. 

1 

FteL 

Seamdr/eel. 

FeeL 

Secand'/eet 

Feel. 

Seamdr/eet 

Seeondrfect. 

14.30 

4,464 

15.15 

6,042 

16.60 

6,972 

18. 10. 

7,080 

14.35 

4,498 

15.20 

6,076 

16.60 

6,042 

18.20 

7,160 

14.40 

4,632 

15.25 

5,111 

16.70 

6,113 

18.30 

7,240 

14.45 

4,566 

15.30 

^     6, 145 

16.80 

6,184 

18.40 

7,320 

14.50 

4,600 

15.35 

6,180 

16.90 

6,254 

18.50 

7,400 

14.55 

4,634 

15.40 

5,214 

17.00 

6,326 

'     18.60 

7,476 

14.60 

4,668 

15.45 

5,248 

17.10 

6,395 

18.70 

7,650 

14.65 

4,702 

15.50 

5,282 

17.20 

6,466 

18.80 

7,626 

14.70 

4,736 

15.60 

5,351  ' 

17.30 

6,636 

18.90 

7,700 

14.75 

4,770 

15.70 

1 

5,421 

17.40 

6,605 

19.00 

7,775 

'     14.80 

4,804 

15.80 

1 

5,491 

17.60 

6,676 

19.60 

8,130 

14.85 

4,838 

15.90 

5,660 

17.60 

6,740 

20.00 

8,560 

14.90 

4,872 

16.00 

5,630 

17.70 

6,806 

20.60 

8,900 

14.95 

4,906 

16.10 

5,698 

17.80 

6,870 

20.60 

8,982 

15.00 

4,940 

16.20 

5,766 

17.90 

6,935 

20.70 

9,064 

15.05 

4,974 

16.30 

6,836 

18.00 

7,000 

21.00 

9,311 

15.10 

5,008 

16.40 

6,903 
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[wo.  97. 


Mean  daily  discharge^  in  second-feetf  of  WaUkiU  River  at  NewpaUz^  N.  Y.,for  1901-190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

229 

229 

229 

229 

245 

260 

229 

214 

183 

152 

121 

214 

391 

680 

629 

456 

•     325 

,     245 

1     282 

369 

838 

1,290 

.1.633 

1,445 

1,290 

919 

654* 

604 

508 

413 

517 

Dec. 

1901. 
1 

260 

198 

223 

229 

413 

413 

4,208 

3,535 

2,068 

1.964 

1,930 

1,261 

\,m 

757 
892 
730 
554 
2,084 
3,462 
2,668 
2,744 
2,744 
2,668 
2,346 
6,200 
4,166 
3,535 
3,010 
2,630 
2,488 
1,965 

1,999 

2,463 

2.382 

2,003 

1,569 

1.445 

1,261 

1,058 

903 

919 

811 

705 

757 

654 

508 

554 

705 

1,012 

1,029 

9i9 

838 

730 

654 

589 

503 

434 

369 

369 

503 

811 

919 
811 
757 
680 
654 
604 
603 
420 
369 
847 
347 
304 
304 
869 
946 
1,146 
946 
828 
757 
6M 
528 
413 
356 
347 
304 
269 
260 
260 
260 
260 
434 

528 

325 

2 

1 

245 

3 

1 

229 

4 

1 

904 

5 

.......  ^ ^ 

■ 1 

3t9 

6 

1 

503 

7 

1            1 

881 
854 
689 
554 

478 

8 

1 

838 

9 

2,K)9 

10 

"1 

4.422 

11 

1 

488 

8.914 
2,782 
2.595 
3.010 
5,300 

12 

1 

902 

1,058 

811 

18 

14 

1 r  "  1 

16 

1      1 

654 
508 

16 

4,900 
5.120 

17 

1 

1 

420 
811 

18 : 

' 

5,615 
5  7te 

19 ., 

' 

1,267 
820 

20 

4.988 
3.914 
3.090 
2.896 
2  tifiS 

21 ;' 

!!!!"!!"!!"!!!!!!.  ■;;;;;;;; 

469 
404 
360 

1                     ~  ~ 

22 1 

1 

1 

28 

1 

1 

24 ■ 1 1 

278 
2.54 

25 '....... 

2  *M1 
A -41 

26 1 

254 

1  864 

27... ' 1 

207 
207 
207 

'  2,0»1 
2  346 

28 1 !.   .        '             1 

29 ! ' 

3  99R 

80 

192 
288 

551 

11  335 

81 



<------ 

11  840 



_  1 

Mean . . . 

2,043 

981 

3,323 

1            1 

— 

aOYT.) 
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.Vdon  daily  dUdtarge,  in  secmid-feet,  of  WaUkill  Rit^er  at  NewpaUz,  N.  Y. ,  etc. — Continued. 


1902. 

1 

2 n3,590 

3 08,490 

4 02.928 

5 ol,892 

6 02,042 

7 al,744 

8 ol,458 

9 ol,155 

10 01,000 


04.974  I   a949 


12. 
13. 
14- 
15. 
16. 
17. 
18. 
19. 
20. 

a. 


0949 

0690 
0623 
0623 
06OI 
0  601 
O409 
o407 
0389 
0281 
0  281 


22 07,320 

23 06, 707 

24 »j8,887 

25 o3,«28 

a 02.993 

27 03,423 

28 n3,2S9 

a T2,32l 

SI al.342 

31 ^1,208 


0949 
02,011 
(11,453 
al,482 
al,026 
0668 
0535 
o504 
0  469 
0407 
o407 
0358 
0835 
0263 
0246 
o281 
0263 
0239 
0  214 
o280 
O230 
0  245 
o299 
0  317 
a  491 
02,479 
03,356 


Mean..., o2, 139 


20,892 
21,620 
23,830 
19,080 
18,785 
7,084 
5,210 
4,768 
6,752 
8,247  ! 
7,698  ! 
7,890 
8,877 
8,298 
6,846 
6,617 
7,222 
6,705 
8,956 
3,010 
2,782 
2,706 
2,382 
2,275 
2,172 
1,864 
1,538 
1,3^ 
2,706 
3,370 
2,488 

7,188 


2,102 

1,881 

1,633 

1,852 

1,232 

2,846 

1,066 

1,476 

5,615 

5,480 

4,386 

8,872 

3,060 

2,417 

2,102 

1,683 

1,352 

1,232 

1,145 

1,000 

919 

865 

757 

730 

654 

604 

680 

413 

608 

8,960 


May. 


2,744 

946 

1,881 

811 

1,965 

706 

1,765 

629 

1,446 

466 

1,208 

869 

946 

847 

919 

826 

865 

347 

780 

484 

679 

869 

508 

347 

478 

804 

466 

282 

434 

260 

413 

304 

478 

325 

847 

282 

347 

269 

847 

260 

847 

269 

847 

856 

325 

891 

804 

869 

304 

804 

418 

304 

1,414 

260 

1,999 

236 

1,476 

269 

1,414 

680 

1,174 

1,878  !   913 


July. 


811 

767 

1,116 

989 

720 

569 

448 

869 

312 

260 

229 

229 

198 

161 

186 

186 

142 

100 

90 

260 

946 

1,688 

892 

3,090 

0.930 

1,930 

1,638 

1,116 

919 

919 

1,507 

394  ;   918 


Sept. 


2,206 

1,980 

1, 699 

1,600 

1,414 

1,208 

1,145 

1,029 

838 

706 

629 

579 

554 

518 

478 

443 

400 

382 

889 

804 

847 

260 

245 

260 

245 

229 

229 

214 

1,883 

811 

891 

742 


I 


260 
246 
229 
192 
161 
186 
105 
70 
70 
260 
413 
847 
869 
413 
325 
282 
245 
214 


167 

198 

198 

198 

198 

198 

282 

2,811 

4,166 

4,082 

5,436 

2,820 

Oct. 


2,744 
8,210 
2,668 
2,311 
2,275 
2,630 
2,172 
1,864 
1,569 
1,821 
1,383 
4,988 
4,082 
2,934 
2,846 
2,102 
1,864 
1,600 
1,600 
1,321 
1,116 
1,029 
936 
864 
767 
664 
604 
8,872 
3,686 
2,172 
1,831 


820 


2,076 


Nov. 


1,638 

1,445 

1,821 

1,208 

1,029 

946 

946 

1,029 

757 

654 

664 

528 

478 

478 

478 

434 

484 

484 

434 

484 

391 

891 

503 

847 

847 


865 
866 
730 
664 


704 


Dec. 


679 

628 

946 

1,208 

1,290 

1.669 

1,290 

1,058 

1,058 

1,029 

0426 

0425 

0407 

o889 

0  889 

0380 

0  2,998 

08, 026 

08,059 

08,059 

0  3.490 

07, 700 

08, 160 

06, 396 

05, 732 

06,214 

04, 328 

04, 328 

0  4,066 

08,722 

0  2.702 


2,611 


o  Taken  from  ice  curve. 
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Mean  daily  discharge^  in  second-feet,  of  WaUhUl  River  at  Newpaltz,  N.  F.,  etc. — C^ontinued. 


Day. 


1908. 

1 

2 

3 

4 

6 

6 

7 

8.... 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

30 

31 

Metiii... 


Jan. 


02,669 
02,606 
03,190 
o3,6«9 
03,366 
o2,702 
02,290 
02,042 
ol,744 
ol,482 
ol,288 
ol,181 
ol,128 
01,208 
^1,128 
ol,128 
01,000 
0923 
0849 
0781 
ol,000 
ol,951 
02,042 
ol,569 
al,235 
ol,026 
0974 
al,181 
ol,892 
02,042 
02,290 


Feb. 


«1,729 


'•2,734 
o2,863 
04,328 
o3,887 
04,668 
o3,456 
o2,928 
o2,669 
02,479 
02,321 
o2,734 
o5,987 
05,664 
o4,464 
o3,887 
o3,389 
03, 256 
03, 126 
03, 069 
ol,598 
01, 511 
al,369 
ol,262 
01, 262 
01, 103 
01,000 
0949 
03,590 


Mar. 


09,007 
07, 040 
06,595 
06, 316 
04, 192 
3,290 
3,010 
2,9T2 
4,508 
4,637 
4,856 
3,746 
2,706 
2,137 
1,980 
1,765 
1,732 
1,633 
1,445 
1,821 
1,290 
3,090 
6,032 
6,940 
4,768 
3,746 
3,090 
2,630 
2,172 
1,798 
2,896 


02,910     2,568 


Apr. 


2,524 
2,068 
1,864 
2,003 
2,137 
1,699 
1,588 
2,896 
5,210 
3,704 
2,596 
2,275 
2,034 
1,798 
3.914 
5,526 
4,422 
3,788 
3,170 
2,596 
2,137 
1,798 
1,538 
1.383 
1,116 
1,087 
973 
892 
811 
706 


May. 


654 
554 
503 
478 
478 
456 
484 
434 
391 
847 
304 
804 
282 
282 
282 
304 
282 
282 
246 
229 
198 
198 
214 
214 
183 
167 
167 
183 
214 
214 
183 


2,340         312 


June. 


167 

162 

167 

152 

186 

121 

121 

152 

282 

391 

508 

8,535 

4,637 

3,536 

7,222 

6,846 

4,768 

3,914 

3,452 


7,794 
6,611 
6,210 
6,658 
5,345 
4.293 
3,870 
2,668 
3,410 
5.885 


3,155 


July. 

Aug. 

4,422 

528 

3,452 

413 

8,050 

434 

2,452 

629 

2,206 

5,840 

1,864 

4,680 

1,600 

7,863 

1,352 

5,120 

1,145 

946 

811 

706 

629 

579 

..._.. 

503 

618 

579 

478 

973 

503 

838 

706 

784 

838 

811 

1,029 

888 

946 

784 

2,346 

680 

1,897 

054 

1,699 

784 

1,864 

1,000 

1,883 

680 

579 

680 

554 

6,846 

1,145 

6,380 

757 

5,345 

1,386 

2,236 

Sept. 


3,746 

2,630 

1,290 

1,203 

1,290 

1,445 

1,206 

1.029 

919 

784 

730 

730 

654 

503 

434 

730 

1,765 

1,476 

973 

919 

865 

784 

767 

604 

503 

413 

369 

369 

890 

825 


Oct 


804 

804 

804 

804 

S04 

804 

412 

11.050 

18,700 

15,020 

16,060 

14,160 

12,120 

8,660 

5,660 

4,680 

3.540 

3,330 

2,520 

2,170 

1,900 

1,700 

1,510 

1,380 

1,200 

1,090 

1,030 

946 

811 

730 

654 


1,091     4,286 


Nov. 


629 
629 
G04 
528 
629 
629 
629 
629 
478 
478 
478 


Dec. 


577 


o  Taken  from  ice  curve. 
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KsttMiited  mmdhly  discharge  of  WallkiU  River  at  Newpaltz,  N.  Y,,for  1901-1903. 

[Drainase  area,  786  square  miles.] 


Month. 


1901. 

July  7-31 

August 

September 

October 

Xovember 

December 

1902. 

January 

Februarv 

March 

Aprif 

May 

Jane 

Julv 

August 

September 

October 

November 

December 

The  year 

1903. 

January  

February  

March 

April 

May 

June 

Julv 

August 

September 

October 

November  1  to  11,  inclusive 


Discharge  in  tieoond-feet. 


Maximum. 


1,267 
6,200 
2,453 
1,145 
1,633 
11,936 


7,320 
3,356 
23,830 
5,615 
2,744 
946 
5,930 
2,206 
5,435 
4,988 
1,633 
8,160 


3,689 
5,937 
9,007 
5,525 

654 
7,794 
4,422 
7,363 
3,746 
18,700 

629 


Minimum. 


23,830  I 


192 
198 
369 
260 
121 
229 


281 
214 
1,352 
413 
304 
235 

90 
214 

70 
604 
347 
389 


70 


781 
949 
1,290 
705 
167 
121 
478 
413 
325 
304 
478 


Mean. 


551 
2,043 
981 
528 
517 
3,323 


2,139 
739 

7,188 

1,878 
913 
394 
918 
742 
820 

2,076 
704 

2,611 


1,760 


1,729 
2,910 
2,658 
2,340 

312 
3,155 
1,386 
2,236 
1,091 
4,286 

577 


Run-off. 


Second-feet 

persQuare 

mile. 


0.749 
2.778 
1.334 
.718 
.703 
4.519 


2.909 
1.005 
9.776 
2.554 
1.242 

.536 
1 .  248 
1.009 
1.115 
2.823 

.957 
3.551 


2.394 


2.351 
3.958 
3.479 
3.182 

.424 
4.291 
1.885 
3.041 
1.484 
5.828 

.784 


Depth  In 
inches. 


0.86 
3.21 
.1.48 
.83 
.78 
5.21 


3.35 
1.05 
11.27 
2.85 
1.43 
.60 
1.44 
1.16 
1.25 
3.25 
1.07 
4.09 


32.81 


2.71 
4.12 
4.01 
3.55 

.48 
4.79 
2.18 
3.50 
1.65 
6.70 

.87 
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DELAWARE  AND   HUDSON   CANAL  AT   CREEKLOGKS,  N.  Y. 

The  Delaware  and  Hudson  Canal  runs  parallel  to  Bondout  Creek 
from  the  feeder  dam  below  High  Falls  to  tide  water  at  Eddy villo. 
The  canal  receives  its  entire  water  supply  from  Rondout  Creek.  The 
section  from  High  Falls  to  Eddyville  is  the  only  portion  of  the  canal 
remaining  in  operation  in  New  York  State.  At  Kosendale  the  eanul 
carries  a  portion  of  the  yield  of  Rondout  Creek  past  the  gaging  sta- 
tion. In  order  to  determine  the  run-off  from  Rondout  Creek  drainage 
basin,  gaging  of  the  flow  in  the  Delaware  and  Hudson  Canal  at  the 
foot  of  the  Rosendale  level  have  been  undertaken.  The  diversion  to 
the  canal  added  to  the  measured  discharge  of  Rondout  gaging  station 
represents  the  total  flow  from  the  drainage  basin. 

The  discharge  in  the  canal  was  determined  from  observations  of  the 
depth  of  flow  over  the  waste  weir,  of  the  number  of  lockages,  and  of 
the  opening  in  the  lock  gates. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge,  in  second-feel,  of  Delaware  and  Hudson  Canal  at  RosendaUy  N.  11, 

f<yr  1903, 


Day. 

Mar. 

Apr. 

May. 

June. 

15.3 
14.6 
15.1 
14.6 
15.8 
18.4 

18.9 
18.6 
15.3 
15.5 
19.6 
19.6 

17.0 
18.1 
16.6 
16.3 
14.8 
18.4 

19.6 
16.8 
9.7 
13.8 
16.1 
18.1 

13.8 
16.1 

July. 

16. 8 
18.1 
16.8 
15.3 

16.8 

13.6 

16.3 

16.8 

17.3 

16.1 


17.3 
18.9 
16.9 
17.3 
13.8 
17.8 

18.4 
17.6 
19.1 
17.1 
16.6 
19.2 

19.1 
18.6 
18.9 
21.4 
19.4 

Aug. 

Sept. 

Ool. 

1 

8.1 

7.9 

8.1 

15.6 

19.9 
19.4 

20.2 
19.1 
17.8 
18.4 
17.6 
17.8 

18.4 

19.4 

19.1 

19.9 

16.8. 

18.4 

18.4 
17.8 
16.8 
18.6 
17.6 
17.6 

11.7 
13.4 
18.1 
13.1 
14.8 
16.1 

16.6 

17.1 
20.7 
16.6 
19.2 
18.4 
17.8 

20.9 
19.7 
19.1 
17.8 
18.1 
19.7 

16.6 
22.2 
19.4 
18.1 
18.6 
17.1 

17.3 
18.1 
14.3 
19.4 
17.6 
14.1 

18.7 

16.1 
19.1 
18.1 
20.9 
19.9 

15.3 
16.6 
'20.9 
19.4 
19.4 
19.7 

Vi.  4 

2 

'Ai.  9 

3 

20.9 

4 

1 
5 

19.4 

6 

15.3 
18.4 
18.6 
20.4 
149.4 
19.4 

20.  y 

7 

1.H.6 

8 1 

16.3 

9 

15.3 

10 f 

i*^) 

11 

12 ' 

13 1 

20.7 
20.2 
16.1 
20.7 
19.4 
17.8 

14 

18.6 
17.1 
17.8 
19.9 
18.1 
19.9 

•  .  •   -  -  •  . 

15 

16 ' 

17 

••• 

18 ' 

19 1 

20 

6.2 
6.0 

22.3 
20.7 
21.2 
19.4 
20.7 
20.4 

20.7 
19.6 
19.2 
19.7 

21 

22 

18.9 
19.2 
19.1 
18.9 
18.9 
18.6 

19.9 
18.9 
19.4 

2.3 

3.2 
5.2 
5.4 
4.4 
4.8 
5.9 

24 

25 

10  u 

26 

27 

28 

29 

1,V3 
14.3 
17.4 
17.6 

30 

5.9 

8.7 

5.6 

{«>) 

31 

2:^.0 

17.(1 



16.4 

Mean 

17.4 

18.2 

18.8 

hi.  2 

a  Canal  injured  by  flcxxl.    No  record  from  October  10  lo  jr.  iiuhiiiive. 


i>  Canal  closed  for  isi'UMin. 


HOTT.] 
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EHhnated  matithly  mean  diversion  from  RondoiU  Creek  to  feed  Delaware  and  Hudson 

Canal  at  Creek  Locks,  N.  Y, 


Month. 


March 

April 

May 

June 

Julv 

August 

^ptember 
October  .. 
November 
December 


Discharge  in  second-feet. 


1901. 


20 
19 


a  March  23  to  31. 


b  March  20  to  31. 


1902. 


"18.0 

22.6 

24.0 

23.7 

23.8 

24.3 

24.0 

22.2 

18.2 

C21.8 

1908. 


f>6.e 

23.0 
37.6 
16.4 
17.4 
18.2 
18.8 
16.2 


c  December  1  to  6. 


RONDOUT  CREEK  AT  ROSENDALE,    N.  Y. 

This  station  was  established  July  6,  1901,  at  the  highway  bridge  at 
Rosendale,  and  was  discontinued  November  7,  1903.  The  Delaware 
and  Hudson  Canal,  now  abandoned  above  High  Falls,  draws  its  water 
supply  for  the  section  from  High  Falls  to  Eddy ville  from  Rondout 
Creek  at  the  feeder  dam  above  Rosendale.  The  flow  in  the  canal  is  there- 
fore to  be  added  to  that  at  the  gaging  station  to  obtain  the  total  run-off 
from  the  drainage  area  above  this  point.  During  the  three  years  in 
which  the  station  was  maintained,  gage  readings  were  made  twice  each 
day  by  means  of  a  chain  gage  supported  by  outriggers  fastened  to  the 
floor  beams  near  the  center  of  the  downstream  side  of  the  bridge. 
Discharge  measurements  were  made  from  the  bridge,  except  at  low 
water,  when  they  were  made  by  wading  at  a  ford  1  mile  downstream. 
The  bridge  has  a  single  span  of  136  feet.  The  bed  of  the  channel  is 
composed  of  rock.  The  entire  discharge,  with  the  exception  of  the 
diversion  into  the  Delaware  and  Hudson  Canal,  passes  under  the  high- 
way bridge  at  all  stages.  The  bench  mark  is  a  circle  cut  in  the 
upstream  comer  of  the  bridge  seat  on  the  right  abutment.  Its  eleva- 
tion is  32.03  feet  above  gage  datum.  The  records  for  the  three  years 
during  which  the  station  was  maintained  have  been  corrected  to  reduce 
them  to  a  common  gage  datum  and  are  published  on  the  following 
pages. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Discharge  meaatirements  of  Rondoid  Creek  (it  KosendaU,  N.  K,  in  1901-1903, 


Date. 


1901. 


July  6. 


July  18 

August  6 

Augusts 

August  15 

August  20 

August  28 

September  3  . 
September  4  . 
September  7  . 
Septeml>er  24 

October  7 

October  11 

Do 

Octol>er  18... 
Noveml)er7-. 
November  16. 
November  26. 
December  6.. 
December  12. 
December  21. 
December  30. 


Uydrosrrapher 


R.  E.  Horton  and  G.  B. 
Hoi  lister. 

A.  E.  Place 

do 

do 

do 

do 

do 

do 

do 

do 

W.  W.  Schlecht 

do 

do 

G.  B.  HoUister 

W.  W.  Schlecht 

do 


.do 
.do 
do 
do 
do 
do 


Gaerc  heights. 

Original 
readlDg. 


Ftet. 
6.55 

6.30 
6.40 
7.50 
6.55 
6.94 
7.15 
7.80 
7.55 
6.90 
6.45 
6.60 
6.47 
6.47 
7.03 
6.42 
6.55 
7.21 
6.80 
8.00 
7.60 
11.95 


Corrected 
reading.a 


Dinchaige. 


I 

aCorreclion  due  to  change  In  length  of  gage  wire. 
6  Wading. 


Fcft.        Serond/cei. 
6.55  319 


6.29 
2*6. 36 
7.46 
6.51 
6.90 
7.11 
7.73 
7.48 
6.83 
6.38 
6.50 
6.37 
6.37 
6.93 
6.29 
6.42 
7.08 
6.63 
7.83 
7.43 
11.78 


118 

99 

745 

225 

526 

645 

1,200 

836 

427 

140 

218 

163 

201 

510 

138 

183 

676 

C222 

1,491 

rf772 

5,353 


0  lec  8  inchea  thick, 
dice  along  banks. 


SOTT.] 


fiODBOK  ilVtU  DAAlltAOt  BAStN. 
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Diseharffe  meamretnerUs  of  Rondout  Greek  at  Roeendale,  N,  11,  in  1901'-19ai—Couilnued. 


Date. 


19Q2. 

January  7 

January  14 

January  25 

Janoary  SO 

FebraaryS 

February  18 

February  26 

Do 

March  1 

March  21 

April  10 

April  28 

May  12 

JuneO 

June  20 

July  15 

July  18 

July  29 

Ai^fOfit? 

August  21 

Au$n3St29 

September 25  ... 

November  4 

November  21 ... . 

December  2 

December  17 


1903. 


Januarys... 
February  3. . 
February  23. 
February  25. 
March  4.!.. 
March  9.... 

April  9 

May  20 


Hydragntpher. 


W.  W.  Schlecht 
....do 


do 

....do 

do 

do 

....do 

do 

do 

.....do 

do 

do 

do 

....do 

do 

H.  K.  Barrows 
do 


do 

do 

do 

do 

P.  M.  Churchill  . 
F.  H.  IHUinghast 

do 

do 

do 


F.  H.  Tillinghast 
do 


.do 
.do 
.do 
.do 
.do 
.do 


Huge  heights. 

inal 
ing 


Original 
readi 


FeeL 
7.31 
7.00 
7.83 
8.17 
8.81 
7.70 
8.13 
8.43 

17.60 
8.07 

11.78 
6.83 
6.85 
6.38 
6.42 
6.33 
6.33 
7.40 
7.39 
6.33 
6.33 
6.31 
7.00 
6.55 
6.70 

12.80 


7.65 
10.10 
8.50 
7.90 
8.25 
10.55 
9.15 
6.1? 


Corrected 
reading. 


-FeeL 
7.14 
6.83 
7.66 
8.00 
8.61 
7.50 
7.93 
8.23 

M7.38 
7.85 
11.60 
6.65 
6.70 
6.27 
6.31 
6.26 
6.26 
7.36 
7.39 
/6.33 
6.33 
6.37 
7.06 
6.61 
6.76 

i7l2.86 


A  7. 71 

10.16 

8.56 

7.96 

8.31 

10.61 

.    9.21 

6.19 


Diflchaige. 


Secondr/eeL 

710 

0423 

1, 371 

»943 

<?1,185 

342 

<'543 

^684 

13,936 

1,529 

5,665 

382 

421 

163 

166 

142 

137 

888 

838 


a  loe  and  aliuh. 

^loe  on  *^**fc^* 

« lee  (U»  to  0.2  inch  thick. 

tfloe. 

«  Made  by  floats.    Coone  »  37  feet. 


/  Not  complete  gaging. 

ffOagerepNEdred. 

*  Ice  along  banks.    Not  reliable. 

i  Ice,  0.5  foot  thick.    Anchor  ice. 


145 
167 
570 
283 
367 
7,928 


1,122 
2,358 


*676 

1,818 

4,638 

2,895 

95 
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Mean  daily  gage  height,  in  feet,  of  BoncUmt  Oreek,  at  Eosendale,  N,  Y,ffor  1901-190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1901. 
1 

■ 

6.71 
6.46 
6.26 
6.21 
6.13 
6.31 
9.71 
7.81 
6.88 
6.58 
7.13 
7.88 
6.&i 
6.51 
6.46 
6.48 
6.46 
6.71 
7.26 
6.91 
8.71 
8.11 
7.46 
8.96 
9.36 
8.06 
7.43 
7.11 
6.91 
7.38 
6.68 

7.66 
7.68 
7.73 
7.54 
7.36 
6.90 
6.80 
6.70 
6.60 
6.53 
6.53 
6.58 
6.65 
6.50 
6.43 
6.55 
6.60 
6.98 
6.78 
6.58 
6.48 
6.45 
6.40 
6.35 
6.83 
6.28 
6.25 
6.23 
6. 98 
7.34 

7.16 
6.75 
6.85 
6.70 
6.60 
6.52 
6.45 
6.45 
6.42 
6.35 
6.82 
6.82 
6.40 
7.15 
7.62 
7.27 
7.00 
6.90 
6.80 
6.70 
6.62 
6.60 
6.60 
6.50 
6.50 
6.50 
6.50 
6.55 
6.40 
6.40 

6.40 

. 

6.37 

6.38 

2 

6.37        6.23 

3 

^ 

i 

6.37  1     6.33 

4 

1 

6.82  }     6.G8 

5 

'"   "i 

6.27        6.70 

6 

I 

6.27 
6.27 

6.68 

7 

1 

6.75 

8 

6.49 
6.39 
6.24 
6.19 
6.24 

6.27        6.83 

9 



6.27        7.08 

10- 

6.27        9.08 

11 

6.24        9.08 

12 

6.82 

8.06 

18 

6.29 
6.32 

6.82 

7.68 

14 

6.67 
6.49 
6.47 

8.80 

16 

6.29 
6.37 
6.29 
6.84 
6.54 
6.47 

16.58 

16 

10  43 

17 

6. 42        K^  7>t 

18 

6.42 
6.42 
6.87 

8.28 

19 

7.60 

20f. 

7  3A 

21 :. 

6.46 
6.36 

6.27        '  3» 

22 

6.22 
6.27 
6.87 

7.40 

28 

6.39 
6.34 
6.34 
6.29 
6.46 
6.41 
6.36 
6.66 
6.71 

7  78 

24 

•7  fA 

25 

7.47        7.05 

26 

7. 12        6. 96 

27 

6.84        6  83 

28 

1 

....••• 

6  74  .      7  18 

29 

1         '  i 

6  67        K.93 

80 

■ 

1 , 

'    6.67       11  95 

81 

1 

1 

Q  tts. 

—  — 

Lr-    -.     ^ 



— ,  _ 





1 
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Mean  daily  ga^e  height,  in  feet,  of  Rtmdout  Creek  at  Rosendaley  N.  Y.,  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

8.00 
7.67 
7.40 
7.40 
7.17 
7.08 
7.42 
7.92 
12.07 
11.22 
9.57 
8.97 
8.30 
7.97 
7.67 
7.47 
7.82 
7.20 
7.07 
6.94 
6.92 
6.87 
6.82 
6.72 
6.70 
6.79 
6.77 
6.64 
6.59 
9.19 

May. 

June. 

6.46 

6.36 

6.44 

6.51 

6.36 

6.29 

6.36 

6.34 

6.36 

6.26 

6.19 

6.24 

6.24 

6.26. 

6.24 

6.24 

6.89 

6.34 

6.19 

6.32 

6.32 

6.99 

6.59 

6.39 

6.29 

6.32 

6.89 

6.82 

6.84 

7.69 

July. 

7.00 
6.83 
6.90 
7.63 
7.13 
7.06 
6.98 
6.81 
6.78 
6.61 
6.51 
6.46 
6.43 
6.38 
6.28 
6.33 
6.26 
6.23 
6.26 
7.46 
8.73 
9.11 
8.31 
10.98 
10.18 
8.88 
8.16 
7.73 
7.31 
7.73 
7.26 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1902. 
1 

8.55 
7.78 
7.73 
7.73 
7.73 
7.65 
7.40 

n7.10 
6.95 
6.91 
6.93 
7.18 
6.78 
6.55 
6.65 
6.73 
6.60 
6.63 
6.60 
6.53 
6.55 

14.63 
9.66 
8.18 
7.68 
7.  SO 
9.24 
7.58 
7.88 
8.00 

■    8.43 

8.78 
8.75 

a9.56 
9.15 
9.50 
9.05 
8.80 
8.62 
8.37 
7.85 
7.97 
7.85 
7.78 
7.67 
7.60 
7.45 
7.82 
7.40 
7.16 
7.22 
7.22 
7.20 
7.22 
7.27 
7.35 
8.02 
010.47 

13.77 

16.98 
18.93 
11.98 
9.58 
8.48 
7.83 
7.73 
7.48 
9.18 
9.48 
9.08 
9.48 
10.83 
9.98 
8.98 
8.56 
12.88 
9.78 
8.43 
8.03 
7.86 
7.78 
7.66 
7.58 
7.40 
7.23 
7.16 
7.10 
9.76 
9.81 
8.41 

8.10 
7.55 
7.55 
7.60 
7.35 
7.17 
7.12 
7.00 
6.87 
6.77 
6.72 
6.72 
6.67 
6.52 
6.47 
6.55 
6.45 
6.47 
6.46 
6.45 
6.42 
6.35 
6.32 
6.30 
6.25 
6.65 
6.72 
7.05 
6.70 
6.45 
6.48 

7.70 
8.35 
7.60 
7.28 
7.08 
7.25 
7.33 
7.08 
6.93 
6.83 
6.80 
6.90 
6.80 
6.70 
6.55 
6.58 
6.50 
6.45 
6.40 
6.40 
6.88 
6.48 
6.40 
6.40 
6.33 
6.30 
6.28 
6.25 
6.38 
6.80 
6.80 

6.31 
6.26 
6.19 
6.21 
6.16 
6.24 
6.26 
6.26 
6.29 
7.06 
6.64 
6.46 
6.61 
6.74 
6.M 
6.41 
6.31 
6.26 
6.24 
6.31 
6.56 
6.46 
6.29 
6.31 
6.51 
9.46 
9.81 
8.74 
15.19 
10.  U 

10.14 
9.34 
8.49 
7.96 
7.86 
8.84 
8.06 
7.71 
7.44 
7.24 
7.01 
9.81 
8.71 
8.06 
7.64 
7.41 
7.29 
7.19 
7.14 
7.09 
7.01 
6.96 
6.86 
6.86 
6.86 
6.79 
6.69 
9.81 
8.66 
7.89 
7.51 

7.81 
7.19 
7.09 
7.06 
6.96 
6.94 
7.01 
6.91 
6.86 
6.84 
6.79 
6.79 
6.79 
6.76 
6.76 
6.76 
6.71 
6.71 
6.74 
6.71 
6.71 
6.71 
6.66 
6.66 
6.61 
6.76 
6.81 
6.96 
6.94 
6.86 

6.79 

•) 

6.76 

s 

6.96 

4 

7.26 

5 

7 

6.94 
6.86 
7.01 

> 



10 

U 

u 

13 

14 

15 

7.04 
6.94 
7.16 
a  7. 14 
7.06 
7.01 
7.21 
7.56 

16 

8.41 

17 

13.01 

18 

10.06 

19 

8.86 

20 

8.36 

21 

8.41 

22 

13.61 

23 

10.64 

24 

9.61 

'£, 

8.66 

as 

8.16 

27.- 

8.98 

28 

7.51 

29 

7.83 

3D 

7.26 

a 

7.26 

aRiTer  frozen  January  8  to  27,  incluidye;  February  3  to  24,  inclusive;  February  27  to  28,  inclusive; 
De<*ember  11  to  15^  incliiiive. 
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Mean  daUy  gage  height,  in  feety  of  Rondout  Oreek  at  Bosendale,  N.  Y,,  etc — Continned. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

6.07 
6.05 
6.02 
6.07 
6.23 
5.96 
5.92 
5.92 
6.48 
6.27 
6.33 

11.42 
9.73 
8.17 
9.59 
8.97 
7.99 
7.77 
7.46 
7.77 

11.67 

10.32 
9.36 

10.77 
9.37 
8.52 
7.89 
7.42 
7.82 
9.01 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec- 

1903. 
1 

7.19 
7.21 
7.66 
8.71 
8.18 
7.66 
7.31 
7.56 
7.21. 
7.29 
7.41 
7.86 
8.26 
8.76 
8.86 
8.91 

a8.21 
7.76 
7.31 
7.31 
8.06 
9.36 
8.21 
7.71 
7.91 
8.01 
7.91 
7.71 
8.46 
9.96 

10.51 

10.01 
9.76 

10.31 

10.02 
9.86 
8.56 
8.06 
7.71 
7.61 
7.26 
7.31 

10.01 
9.01 
8.66 
8.01 
7.81 

a8.66 
9.91 
9.78 
9.67 
9.51 
9.31 
8.56 
8.46 
8.01 
7.66 
7.46 

11.18 

12.49 
9.48 
8.78 
8.33 
8.88 
8.21 
8.14 
8.91 

10.76 
9.86 

10.96 
9.92 
9.09 
8.61 
8.26 
8.01 
7.77 
7.64 
7.48 
7.39 
7.38 
9.19 

10.89 

11.86 
9.67 
8.66 
8.19 
7.86 
7.61 
7.47 
9.19 

8.16 
7.71 
7.67 
7.82 
7.64 
7.41 
7.81 
7.91 
9.12 
8.89 
7.92 
7.68 
7.48 
7.43 
8.56 
8.83 
7.83 
7.51 
7.31 
7.18 
7.01 
6.96 
6.96 
6.88 
6.81 
6.76 
6.71 
6.66 
6.61 
6.56 

6.67 
6.52 
6.49 
6.52 
6.67 
6.52 
6.47 
6.47 
6.42 
6.87 
6.37 
6.38 
6.32 
6.27 
6.29 
6.82 
6.27 
6.22 
6.22 
6.18 
6.17 
6.17 
6.12 
6.07 
6.09 
6.12 
6.12 
6.09 
6.17 
6.12 
6.07 

8.86 
7.62 
7.14 
6.96 
6.80 
6.66 
6.63 
6.46 
6.36 
6.36 
6.30 
6.80 
6.28 
6.26 
6.23 
6.22 
6.30 
6.30 
6.88 
6.70 
7.70 
6.75 
7.86 
7.06 
6.56 
6.46 
6.36 
6.26 
6.21 
6.63 
6.58 

6.43 
6.31 
6.25 
6.61 
11.26 
9.46 
9.83 
8.68 
8.10 
7.66 
7.00 
7.20 
6.91 
6.76 
6.65 
6.65 
6.75 
6.61 
6.70 
7.18 
7.00 
6.70 
6.65 
6.60 
6.85 
7.58 
6.92 
6.95 
14.36 
11.74 
10.76 

9.14 
8.82 
7.80 
7.50 
7.28 
7.08 
6.88 
6.85 
6.80 
6.80 
6.78 
6.68 
6.62 
6.60 
6.55 
6.50 
6.70 
8.00 
7.00 
6.80 
6.70 
6.60 
6.66 
6.46 
6.42 
6.40 
6.40 
6.40 
6.85 
6.40 

6.40 
6.35 
6.85 
6.35 
6.36 
6.85 
6.40 
6.40 
19.43 
19.20 
10.68 
9.35 
8.65 
8.10 
7.85 
7.65 
7.70 
8.28 
7.80 
7.58 
7.40 
7.28 
7.22 
7.30 
7.15 
7.12 
7.02 
7.00 
6.96 
6.95 
6.98 

6.92 

2 

6. 90    

3 

6.88 
6.90 
6.88 
7.05 

4 

6 

6 

7 

6.92     

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

^ 

19 

20 

21 

1 

22 

28 

24 

25 

26 

27 

28 

29 

30 

81 

aRlyer  frosen  January  17  to  30,  inclusive;  February  17  to  28,  inclusive. 
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Rating  table  for  Rondout  (yeek  at  Ro^eTxdale^  N,  Y.,  for  open  section,  from  July  S,  1901y 

to  November  7,  190S. 


Gage 
height. 

Fnt 

Difichaige. 
Sea»ut-/eet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diochaxge. 

1 

Oage 
height. 

Diwharge. 

Feet. 

Seeond-feet. 

Fret. 

Seeond-feet. 

Feet. 

Seeond'/ret. 

6.00 

50 

8.10 

1,578 

10.20 

3,943 

13.  50 

8, 353 

6.06 

68 

8.15 

1,630 

10.25 

4,003  1 

13.60 

8,496 

6.10 

86 

8.20 

1,683 

10.30 

4,064 

13.70 

8,640 

6.15 

103 

1 

8.25 

1,736 

10.35 

4, 125  ' 

13.80 

8,783 

6.20 

121 

8.30 

1,789 

10.40 

4,186 

13.90 

8,927 

6.25 

139  ' 

8.36 

1,842 

10.45 

4,247 

14.00 

.  9,070 

6.30 

157 

8.40 

1,894 

10.50 

4,308 

14.10 

9,216 

6.35 

175  1 

8.46 

1,947 

10.56 

4,369 

14.20 

9,362 

6.40 

192 

8.50 

2,000 

10.60 

4,430 

14.30 

9,508 

6.45 

210 

8.55 

2,054 

10.65 

4,491 

14.40 

9,654 

6.50 

228  , 

8.60 

2,108 

10.70 

4,552 

14.60 

9,800 

6.55 

259  ! 

8.65 

2,162 

10.75 

4,614 

14.60 

9,946 

6.60 

290 

8.70 

2,216 

10.80 

4,675 

14.70 

10,092 

6.65 

322 

8.75 

2,270 

10.86 

4,737 

14.80 

10,238 

6.70 

353 

8.80 

2,323 

10.90 

4,798 

14.90 

10,384 

6.75 

384 

1 

8.85 

2,377 

10.95 

4,859 

15.00 

10, 630 

6.80 

415 

8.90 

2, 431 

11.00 

4,920 

15.10 

10, 678 

6.85 

446 

8.95 

?,485 

11.05 

4,985 

16.20 

10, 826 

6.90 

478 

9.00 

2,639 

11.10 

5,050  ' 

15.30 

10, 974 

6.95 

509 

9.05 

2,695 

11.20 

5,180 

15.40 

11,122 

7.00 

540 

9.10 

2,652 

11.30 

5, 310 

15.60 

11,270 

7.05 

583 

1 

9.15 

2,708 

11.40 

5,440 

15.60 

11,419 

7.10 

626 

9.20 

2,764 

11.50 

5, 570 

15.70 

11,668 

7.15 

669 

9.25 

2,820 

11.60 

5,706 

15.80 

11,717 

7.20 

712 

9.30 

2,877 

11.70 

5,842 

15.90 

11,866 

7.25 

756 

9.35 

2,933 

11.80 

5, 978 

16.00 

12, 015 

7.30 

799 

9.40 

2,984 

11.90 

6,114 

16.10 

12,168 

7.35 

842 

9.45 

3,046 

12.00 

6,250 

16.20 

12, 321 

7.40 

885 

9.50 

3,102 

12.10 

6,387 

16.30 

12, 474 

7.45 

928 

9.55 

3,162 

12.20 

6,524 

16.40 

12, 627 

7.50 

971 

9.60 

3,222 

12.30 

6,661 

16.50 

12,780 

7.55 

1,021 

9.65 

8,286 

12.40 

6,798 

16.60 

12,934 

7.60 

1,071 

9.70 

3,341 

12.50 

6,935 

16.70 

13,088 

7.65 

1,121 

9.75 

3,401 

12.60 

7.076 

16.80 

13,242 

7.70 

1,171 

9.80 

3,461 

12.70 

7,217 

16.90 

13,396 

7.75 

1,222 

9.85 

3,521 

12.80 

7,358 

17.00 

13,550 

'     7.80 

1,272 

9.90 

3,580 

12.90 

7,499 

17.10 

13,704 

7.85 

1,322 

9.95 

3,640 

13.00 

7,640 

17.20 

13,858 

7.90 

1,372 

10.00 

8,700 

13.10 

7,782 

17.30 

14, 012 

7.95 

1^422 

10.05 

8,761 

13.20 

7,925 

17.40 

14, 166 

8.00 

1,472 

10.10 

3,822 

13.30 

8,068 

17.50 

14,320 

8.05 

1,525 

10.15 

3,882 

13.40 

8,210 
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Rating  table  for  Rondout  Creek  at  Rosendale,  iV.  F.,  for  average  ice  condUioru. 


Gage 
holght. 

Dischai^. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

1 

1 

Discharge. 

1 

Gage 
height 

Diachai^e.  , 

Feet, 

Second'/eei. 

I\fet. 

Second-feet. 

Feet. 

SecondrfeeL 

Feet. 

Second-feti. 

6.60 

18 

7.60 

442 

8.60 

1,117 

9.60 

1,930 

6.65 

35 

7.65 

473 

8.65 

,156 

9.65 

1, 975 

6.70 

51 

7.70 

503 

8.70 

,194 

9.70 

2,020 

6.75 

68 

7.75. 

534 

8.75 

,233 

9.75 

2,065 

6.80 

84 

7.80 

564 

8.80 

,271 

9.80 

2,110 

6.85 

101 

7.85 

595 

8.85 

,310 

9.85 

1 

2,155 

6.90 

117 

7.90 

626 

8.90 

,348 

9.90 

2,200    ' 

6.95 

184 

7.95 

657 

8.95 

1 

,387 

9.95 

2,245 

7.00 

150 

8.00 

688 

9.00 

,425 

10.00 

2,290 

7.05 

173 

8.05 

723 

1      9.05 

,467 

10.  a5 

2,337 

7.10 

196 

8.10 

758 

9.10 

,508 

10.10 

2,384 

7.15 

219 

8.15 

794 

9.15 

' 

,550 

10. 15 

2,431 

7.20 

242 

8.20 

829 

9.20 

,591 

10.20 

2,477 

7.25 

265 

8.25 

865 

9.25 

,633 

10.25 

2,524 

7.30 

288 

8.30 

900 

9.30 

,674 

10.30 

2,571 

7.35 

311 

8.35 

935 

9.35 

,716 

10.35 

2,618 

7.40 

334 

8.40 

970 

9.40 

757 

10.40 

2,664 

7.45 

357 

8.45 

1,005 

9.45 

,799  1 

10.45 

2,711 

7.50 

380 

8.50 

1,040 

9.50 

840 

10.50 

2,758     J 

7.55 

411 

1 

8.55 

1,079 

9. 55 

,885 

10.55 

2,807 

1 
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Mettn  daily  discharge ^  in  second-feet ^  of  Rondoui  Creek  at  RosendaUy  N,  Y.,for  1901-19QS, 


0. 

6. 


10. 

11. 
12. 
13. 
U. 
15. 
16. 
17. 
IS. 
13. 
20. 
21. 
22. 
23- 
24. 
:5>. 
S. 


^7. 


28. 
S. 
30. 
31. 


I^y. 


Jan. 


1901. 


Feb. 


Mar. 


Apr. 


May. 


June.  [  July. 


224 

188 
185 
118 
135 
163 
164 
153 
182 
158 
440 
253 
218 
214 
178 
188 
171 
171 
158 
214 
196 
178 
328 
359 


Aug. 


859 

214 

142 

124 

96 

160 

8,365 

807 

465 

278 

661 

868 

434 

234 

214 

220 

214 

359 

764 

484 

2,226 

1,588 

986 

2,496 

2,944 

1,535 

911 

634 

484 

868 

340 


Sept. 


Oct. 


1,021 

678 

1,151 

381 

1,202 

446 

1,011 

353 

M2 

290 

478 

247 

415 

210 

353 

210 

290 

203 

246 

175 

246 

168 

278 

168 

322 

192 

228 

669 

203 

1,101 

269 

781 

290 

540 

528 

478 

408 

415 

278 

353 

221 

309 

210 

290 

192 

290 

175 

228 

168 

228 

149 

228 

139 

228 

132 

259 

528 

192 

833 

192 

192 

-T          ~^ 

'  ._ 

Nov. 


182 
182 
182 
164 
146 
146 
146 
146 
146 
146 
186 
164 
428 
334 


199 
199 
199 
182 
146 
128 
146 
182 
945 
643 
440 
378 
334 
334 


Dec. 


185 

132 

168 

340 

358 

840 

384 

481 

566 

2,573 

2,629 

1,525 

l.aM 

2,323 


225  12,903 
217   4,223 


2.302 

1,715 

1,071 

868 

868 

885 

1,251 

1,051 

583 

508 

434 

695 

2,464 

6,182 

3,496 


IRB97— 04r 
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Mean  daily  discharge,  in  second-feet,  of  Rondout  Oreek  at  Rosendale,  N.  Y.,  etc. — Cont'd. 


Day. 


Jan. 


Feb.  1  Mar. 


Apr.  I  May. 


June. .  July.  '  Auif.  I  Sept. 


1902. 

1 2,  CM 

2 1  1,202 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


1,202 

1,202 

1,202 

1, 121 

885 

nl96 

a  13-1 

a  120 

a  127 

a  233 

a  77 

a  18 

«35 

a  61 

a  18 

a  16 

a  18 

a  15 

a  18 


22 a7,200 

23 |al,984 

24 

25 

26 

•27 

28 

29 

30 

81 


I  2,302 

I  2,270 

«1,885 

'al,5.T0 

«1,840 

11,467 

r'1,271 

al,132 

a956 

«595 

a  670 

a  595 

a  552 

a  485 

a  442 

a  867 

a  297 

a334 

rt219 

a  251 

a  251 

a  242 

a  251 

a  274 

311 

709 

a2,730 

a6,200 


13,520 
8,970 
6,223 
3,138 
1,978 
1,302 
1,202 
911 
2,741 
3,080 
2,629 
3,080 
4,712 
3,616 
2.464 
2,086 
7,471 
3,377 
1,926 
1,504 
1,322 
1,252 
1,131 
1,051 
885 
738 
678 
626 
3,425 
2,8«« 
1,905 


1,472  j 
1.141 
885  j 
885  I 
(>87  , 
600  I 
902 
1,392 
6,346 
5,206 
3,186 
2,507 
1,789 
1,442  ' 
1,141  j 
945  I 
816  I 
712 
600 
502 
490 
459 
428 
365 
353 
409 
397 
315 
284 
2,75;^ 


1,578 
1,021 
1,021 
1,071 
842 
687 
643 
540 
459 
397 
365 
365 
334 
241 
217 
259 
210 
217 
210 
210 
200 
175 
168 
157 
139 
322 
365 
683 
35:) 
210 
221 


217 
182 
207 
241 
182 
153 
182 
171 
182 
143 
118 
135 
135 
143 
135 
135 
188 
171 
118 
164 
164 
634 
2^ 
189 
153 
164 
189 
164 
171 
1,061 


540 

434 

478 

1,101 

652 

592 

496 

421 

403 

297 

234 

214 

203 

185 

160 

168 

143 

132 

143 

937 

2,248 

2,663 

1,799 

4,896 

3,918 

2,410 

1,641 

1.202 

807 

1,202 

764 


1,171 
1,842 
1,071 
781 
609 
756 
825 
566 
496 
434 
415 
478 
415 
353 
259 
278 
228 
210 
192 
192 
185 
221 
192 
192 
168 
157 
150 
139 
168 
157 
157 


Nov.  •  Dec. 


160 
143 
118 
125 
107 
135 
143 
143 
153 
692 
315 
214 
234 
378 
253 
196 
160 
143 
135 
160 
265 
214 
153 
160 
-234 
3,057 
I  3,472 
I  2,259 
110.811 
I  3,834 


3,870 

2,922 

1,989 

1,432 

1,332 

2.367 

1,535 

1,181 

919 

747 

549 

3,472 

2,226 

1,535 

1,111 

893 

790 

704 

661 

618 

649 

515 

453 

463 

453 

409 

347 

3,472 

2.173 

1,362 

981 


807 
704 
618 
592 
615 
503 
549 
AM 
453 
440 
409 
409 
409 
390 
390 
390 
359 
359 
378 
359 
359 
359 
328 
328 
297 
390 
421 
615 
503 
453 


409 

390 

515 

764 

508 

453 

M9 

575 

b(Xi 

«378 

a  214 

ai;8 

«155 

a  247 

(1414 

1,906 

7,654 

3,773 

2,SS8 

1,85(2 

1,9(6 

8,367 

4,479 

3.234 

2,065 

1.G41 

2.464 

981 

825 

764 

764 
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Mean  daUy  discharge,  in  second-feet,  ofRondwU  Creek  at  Rosendale,  N.  Y,,  etc, — Cont'd. 


Day. 


1.. 

2,. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

».. 

10., 

U.. 

12., 

13.. 

14., 

13.. 

16.. 

17.. 

1*.. 

19.. 

20.. 

21.. 

2.- 

23.. 

il.. 

».. 

26.. 


27. 


W. 
29. 

20. 
31. 


1908. 


Jan.     Feb 


704 

7M 

1,131 

2,226 

1,662 

1,131 

807 

1,031 

721 

790 

898 

1,332 

1,747 

2,280 

2,388 

2,442 

a836 

a540 

a293 

a  298 

o730 

M,724 

a836 

a509 

a632 

a  695 

CI  632 

a509 

al,012 

02,254 

4,320 


8,712 

3,418 

4,076 

3,724 

3,532 

2,065 

1,535  I 

1,181 

981 

764 

807 

8,712 

2,650 ; 

2,173 
1,483 
1,282 
al,163 
32.209 
02,092 
al,993 
al,849 
al,682 
al,086 
al,012 
aG95 
a  479 
a362 
03,410 


876 
868 
2,753 
4,786 
6,060 
3,312 
2,173 
1,673 
1,332 
1,081 
945 
2,758 


Mar. 

Apr. 

6,921 

1,641 

3,080 

1,181 

2,248 

1,041 

1,821 

1,292 

1,878 

1,111 

1.694 

893 

1,620 

807 

2,442 

1,382 

4,626 

2,674 

8,532 

1,884 

4,871 

1,392 

8,604 

1,151 

2,640 

954 

2,119 

911 

1,747 

2,065 

1,483 

1,821 

1,242 

1,802 

1,111 

981 

964 

807 

May.    JuDe. 


695 
549 
515 
515 
465 
421 
390 
369 
328 
297 
265 


July. 


272 

241 

224 

241 

272 

241 

217 

217 

200 

182 

182 

168 

164 

146 

153 

164 

146 

128 

128 

114 

111 

111 

93 

75 

82 

93 

93 

82 

111 

93 

75 


75 

1 
1,852 

68 

1,091 

57 

661 

76 

615 

132 

415 

50 

328 

45 

309 

45 

210 

221 

176 

146 

178 

168 

157 

5,466 

157 

3,377 

150 

1,652 

139 

3,210 

132 

2,507 

128 

1,462 

157 

1,242 

157 

928 

465 

1,242 

353 

5,665 

1,171 

4,088 

384 

2,933 

1,332 

4,638 

583 

2,966 

265 

2,022 

214 

1,362 

178 

902 

143 

1,292 

125 

2,550 

309 

278 

Aug. 


203 

160 

139 

234 

5,258 

3,057 

3,496 

2,086 

1,578 

1,121 

640 

712 

481 

390 

322 

322 

Q<M 
OOrl 

'297 

353 

652 

540 

863 

259 

228 

446 

1,001 

490 

509 

9,595 

5,895 

4,626 


Sept.     Oct. 


Nov. 


2,697 
1,810 
1,272 
971 
781 
609 
465 
446 
415 
415 
403 
340 
303 
290 
269 
228 
353 
1,472 
640 
415 
853 
290 
259 
210 
200 
192 
192 
192 
174 
192 


192 

174 

174 

174 

174 

174 

192 

192 

18,130 

17,740 

4,530 

2,980 

2,160 

1,580 

1,320 

1,120 

1,170 

1,170 

1,770 

1,050 

884 

781 

730 

800 

670 

643 

557 

540 

528 

508 

528 


490 
478 
465 
478 
465 
683 
490 


Dec. 


o  River  frozen. 


b  Beyond  limit  of  curve. 
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Estimated  monthly  discJiarge  of  Rtmdout  Creek  at  RosendaU,  N,  Y.y  for  1901-190S. 

[Dralna^^e  area,  380  square  miles.] 


Dischargre  in  second-feet. 


Month. 


Diversion 
to  canal 
in  second- 
feet. 


1901. 

July  &-31 '  440 

August '  3, 865 

September 1,202 

October 1,101 

November 945 

December 


Total 
Yield  of 
drainage 
area  in 
second- 
feet. 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth 

in 
inches. 


Rain- 
fall in 
inches. 


November  1  to  7 
inclusive 


a  No  record.    Assumed  diversion  20  second-feet. 
c  December  1  to  6  inclusive. 


^  March  23  to  SI  incIoaiTe. 
d  March  20  to  81. 
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RONDOUT  CREEK   AT   HONK   FALLS,  NEW   YORK. 

Rondout  Creek  above  its  junction  with  Sandlierg  Creek  at  Napa- 
nock  (also  c*alled  Lackawack  Creek)  is  essentiall}'  a  mountain  stream. 
At  Honk  Falls  a  natural  declivity  affords  a  fall  of  V25  feet  over  tilted 
strata  of  Hudson  River  shale.  This  fall  has  been  increased  to  147.5 
feet  by  the  construction  of  a  masonry  dam  at  the  head  of  the  gorge. 

Water  to  feed  the  turbines  is  curried  to  the  power  house,  one-fourth 
mile  below  the  dam,  in  a  circular  steel  penstock.  The  turbines  are  a 
special  design  of  the  Victor  type.  The  outflow  from  the  turbines 
passes  over  a  tailrace  weir  below  the  power  house.  The  total  flow  of 
the  stream  passes  either  over  the  spillway  of  the  dam  or  over  the  tail- 
race  weir.  The  dam  is  of  concrete  masonry.  It  has  an  ogee-shaped 
crass  section  and  a  level  spillway  186.6  feet  in  length. 

Arrangements  have  been  made  for  maintaining  a  record  at  this  plant* 
A  recording  gage  will  be  placed  above  the  dam,  arranged  to  keep  a  con- 
tinuous record  of  the  discharge  over  the  dam.  A  record  of  the  amount 
of  water  used  by  the  turbines  is  kept  by  a  similar  gage  placed  above  a 
weir  in  the  tailrace.  The  maximum  observed  discharge  of  Rondout 
Creek  at  Honk  Falls  has  been  8,650  second-feet,  or  98.1  second-feet 
per  square  mile,  from  the  tributary  drainage  area  of  88  square  miles. 

The  power  is  used  for  the  generation  of  electricity,  which  is  trans- 
mitted to  Ellensville,  a  distance  of  3  miles. 

The  I'ecord  at  this  station  was  maintained  during  a  portion  of  1903, 
but  the  computation  of  the  discharge  is  withheld. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

ESOPDS  CREEK   AT  KINGSTON,  N.  Y. 

This  station  was  established  by  R.  E.  Horton  and  G.  B.  Hollister. 
It  is  located  at  the  Washington  Avenue  Bridge,  i  mile  from  the  Ulster 
and  Delaware  Railroad  bridge,  at  Kingston,  N.  Y.  The  original  wire 
gage  was  replaced  July  14, 1903,  by  a  standard  chain  gage,  which  was 
installed  by  F.  H.  Tillinghast.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  31.04  feet.  The  gage  is  fastened  to  the 
lower  chord  on  the  upstream  side  of  the  bridge  near  the  left  end.  It 
is  read  twice  each  day  by  «John  Douglas.  Discharge  measurements 
are  made  at  ordinary  stages  from  the  downstream  side  of  the  bridge. 
At  low  stages  they  are  made  by  wading  above  or  below  the  bridge. 
At  flood  stages  measurements  are  sometimes  made  at  the  Ulster 
and  Delaware  Railroad  bridge,  one-half  mile  above  the  station.  The 
bridge  at  which  the  station  is  located  has  a  single  span  of  117  feet 
between  abutments.  The  initial  point  for  soundings  is  the  face  of  the 
right  abutment.  The  channel  is  straight  for  300  feet  above  and  for 
5<J0  feet  below  the  station.  The  right  bank  is  subject  to  overflow 
only  at  flood  stages.  The  overflow  area  is  restricted  at  the  gage  by 
the  highway.  The  left  bank  overflows  during  severe  freshets  for  a 
distance  of  about  300  feet,  but  the  amount  of  water  passing  over  it 
can  be  easily  estimated.     The  bed  of  the  stream  is  composed  of  earth 
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and  cobblestones  and  is  not  subject  to  change.  The  bench  mark  is  a 
circular  chisel  draft  on  the  corner  of  the  right  abutment  on  the 
upstream  side.  Its  elevation  is  31.73  feet  above  the  gage  datum.  The 
top  of  the  gage  pulley  is  30.87  feet  above  gage  datum.  The  top  of 
the  bridge  chord  at  the  gage  is  30.57  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Ilorton,  district  hydrographer. 

DiscJiarge  measuranents  of  Esoptis  Creek  at  Kingston,  N.  Y,j  in  1901-1908, 


Date. 


Hydrographer. 


1901. 

July  5 

July  18 

July  19 do 

July  22 1 do 

I 

Augusts do 

Augusts do 

August  10 ' do 

August  19 

August  27 

August  29 

September  4 

September  6 

September  21 

September  26 

Do 

October  3 

October  8 

October  10 

Do 

October  16 

October  21 

November  1 do 

November  14 do 

November  18 do 

November  26 do 

December  4 do 

December  11 do 

December  19 do 

December  30 do 


Horton  and  Hollister, 
A.  E.  Place 


Hollister  and  Place. 

A.  E.  Place 

....do 

....do 

....do 

W.  W.  Schlecht.... 
....do 


....do 

....do 

....do 

....do 

G.  B.  Hollister. . 
W.  VV.  Schlecht. 
....do 


Gage  height. 


Original 
reading. 

Corrected 
reading. 

Ftet, 

Fed. 

4.32 

4.31 

4.10 

4.09 

4.40 

4.39 

3.80 

3.79 

3.90 

3.87 

6.95 

6.92 

4.85 

4.82 

4.60 

4.57 

6.27 

6.24 

5.50 

5.47 

6.115 

6.075 

5.46 

5.42 

4.78 

4.74 

4.55 

4.51 

4.55 

4.51 

5.26 

5.20 

4.70 

4.64 

4.62 

4.56 

4.62 

4.56 

6.64 
5.56 
4.74 
4.75 
4.45 
5.06 
5.28 

11.46 
8.35 

12. 15 


6.58 
5.50 
4.66 
4.67 
4.37 
4.98 
5.19 

11.37 
8.26 

12.06 


Discharge. 


Second-JccL 

148 

145 

173 

a64 

^36 

396 

239 

180 

729 

3^ 

554 

352 

200 

a  168 

150 

329 

178 

166 

188 

785 

381 

184 

^195 

^126 

245 

236 

1,721 

^1,4":2 

/3,989 


a  Ulster  and  Delaware  R.  R.  bridge. 
&  Wading  200  feet  upstream, 
c  Downstream  side  of  bridge. 


d  Upstream  side  of  bridge. 
«  River  full  of  thin  ice. 
/Ice  jam  below  bridge. 
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J >Miargt' measurements  of  JCitopwt  (Yfek' ai  Kmgslony  N.  Y'. — C'oiitinuwI. 


Dat«. 


Hydntgrapher. 


ixHgv  lieight. 


1902. 
Januan'9 W.  W.  Schleoht. 

I 

Janoarv  22 do 

Do do 

Januan'27 do 

Januan'  29 ! do 


Februarv  7 ' do 

February  15 do 

February  20 do 

Februan'28 do 

March  1 do 

March  12 !  Horton  and  Schlecht 

AprillO I  W.  W.Schlecht 

April  23 do 

April  30 do 

May  14 ' do 

Do ' do 

Mav24 do 

Do ' do 

Jane  5 do 

Do ' do 

Jane  16 do 

Jane  26 do 

Jaly9 H.  K.  Barrows  &W.W. 

Schlecht. 

July  16 H.  K.  Barrows. 

Julv24 do 

Julv30 ' do 

August  12 I do 

Ai^st21 do 

September  4 . 

September  23 . 

0ctober4 

November  5  . 


Original 
reading. 

Feet. 
6.54 

16.20 

15.00 
9.70 
7.73 
6.83 
5.60 
5.38 
9.14 

20.38 
9.90 

13.37 
6.94 

10.28 
5.83 
7.14 
6.38 
5.02 
6. 41 
5.03 
4.48 
4.98 
5.81 

5.13 
8.11 
7.65 
6.28 
4.94 
4^9 
5.87 
9.32 


F.  H.  Tillinghast |     6. 55 


November  11 do 

November  22 1 do 


.do 
.do 


December  11 

December  18 

December  22 

«Ice. 

b Surface  velocitieH  used,  x.85,  ice  going  out. 
<^8arface  velocities  used,  x.8d,  drifting  ice. 
*<  Meter  damaged  at  station  110. 
'  Ice  above  and  below  bridge.    Open  nection  at 
bridge. 


6.00 

5.45 

6.60 

13.00 


.do 16.00 


Corrected 
reading. 


Feti. 
6.43 

16.09 

14.89 
9.59 
7.62 
6.70 
5.47 
5.25 
9.01 

20.24 
9.76 

13.21 
6.78 

10.12 
5.65 
6.96 
6.20 
4.84 
6.22 
4.84 
4.29 
4.79 
5.66 

4.98 
7.96 
7.50 

6.m^ 

4.75 
4.27 
5.65 
9.07 
6.27 
5.72 
5.17 
6.30 
12.70 
15.70 


/Ice  above  and  below  bridge. 
ff  River  partly  covered  with  ice. 
'» Surface  velocities  used,  x.H5. 
» At  Glaxgow  Bridge  Glen  Erie, 
i  Ice  0.10  thick. 


Di.soliarge. 


Secotui-feet. 

a  522 

ft  6, 747 

c5,333 

^2,761 

1,149 

«530 

/337 

/245 

g  1, 687 

h  12, 620 

2,843 

5,021 

828 

2,813 

422 

*508 

<274 

225 

i272 

234 

136 

231 

450 

269 

1,348 

1,155 

550 

191 

133 

'449 

1,890 

594 

416 

272 

J  476 

3,461 

8,594 
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Discharge  meafturetuenis  of  Esojnim  Creek  at  Kingston y  N.  Y. — Continueti. 


Date. 


1903. 


January  14  . 
iFebruary  6  . 
February  24 

March  2 

April  29.... 

May21 

July  22 

September  4 


GRgi'  height. 


Hydrographer. 


Original .  Corrected 
reading,     reading. 


Disohargt' 


F.  H.  Tillinghant. 
do 


do 
.do 
do 
.do 
.do 


Feet. 
6.90 
9.50 
7.10 
11.63 
5.72 
4.65 
5.17 
7.66 


rcet. 
6.60 
9.20 
6.80 
11.33 
5.42 
4.35 
5.17 
7.66 


^^425 

«'2, 141 
654 
3,a30 
365 
132 
315 
1,181 


a  Partly  ice  covered,  7  inches  thick. 


b  No  ice. 


Meaji  daily  gage  height,  iiifeet,  of  Esopus  Creek  at  KingiAony  N.  Y.,for  1U01'-190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1901. 
1 

■ 

3.95 
3.92 
3.87 
4.92 
3.92 
3.67 
3.92 
6.97 
6.70 
5.15 
5.02 
4.85 
4.70 
4.57 
4.40 
4.40 
4.35 
4.52 
4.47 
4.75 
5.92 
6.60 
5.90 
7.32 
7.65 
6.50 
6.00 
5.85 
5.70. 
5.42 
5.20 

6.44 
6.26 
6.64 
6.24 
6.76 
5.54 
6.39 
4.99 
6.14 
4.91 
4.99 
4.84 
4.86 
4.84 
4.69 
4.71 
4.96 
6.24 
6.04 
5.31 
5.14 
4.74 
4.89 
4.74 
4.46 
4.34 
4.46 
4.69 
4.41 
4.39 

4.47 
4.57 
4.64 
4.47 
4.37 
4.24 
4.42 
4.52 
4.44 
4.47 
4.42 
4.84 
4.44 
4.47 
4.62 
4.69 
4.42 
4.37 
4.64 
4.72 
4.72 
4.62 
4.62 
4.57 
4.57 
4.47 
4.37 
4.39 
4.52 
4,42 
4.54 

4.55 

4.45 

4.27 

4.30 

4.47 

4.40 

4.50 

4.40 

4.25 

4.25 

4.37 

4.50 

4.52 

4.37 

4.30  1 

4.35 

4.22 

4.30 

4.45 

4.42 

4.40 

4.45 

4.37 

4.45 

4.65 

4.52 

4.50 

4.70 

5.37 

4.45 

4  51 

2 

4.44 

3 

4  ti9 

4 ' 

5.36 

1 
5 

4.29 

4  TA 

6 

....... 

4.34 
4.29 
4.39 
4.39 

4. -19 

7 

4  64 

1 

8 

4  56 

9 

10 

4.24 

4  51 

11 

4.24 
4.29 
4.29 

11.41 

12 

9.61 

18 

* 

7.26 

14 

4.19 
3.94 

S.04 

15 

21.29 

16 

4.19 

15. 11 

17 

i 

...... 

4.01 
4.04 
4.59 

10.46 

18 

8.9C 

19 --- 

r 

8.01 

20 

1 
1 

4.14 

7.91 

*'*'■  • ......... 

21 

4.09 
3.89 
4.04 
3.99 

7. 66 

22 1 

7.11 

23 

6.76 

24 

' 

6. 61 

1 
25 

«■■>••«'•  •«•*«  • 

3.89 
3.97 
3.92 
3.84 
3.71 
4.19 
4.24 

C.41 

26 i 

1 

'6.26 

27 ^ 

* 

6.16 

28 

1 

5. 91 

29 

t 

._    -- --    - - 

7.46 

30 1 ! 1 

11.5*^ 

1 
31 

1 
1 

9.36 

■    __ 

- 

- 

HOYT.] 
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Mf^m  daily  hei/fht^  in  feet,  ofEaopun  Creek,  at  Kingston,  N,  Y.,foT  IWl-lOOS — Con  turned. 


Pay. 


Jan. 


I  Feb.  ,  Mar. 


1902. 
1 

8.09 

■> 

10.24 

3 

a9.M 

4 

a8.29 

5 

a?  54 

I, 

a  7  19 

#..... ..... .... 

a6.84 

^ 

a  6. 54 

9 

(■6.39 

10 

11 

a  6. 29 
a  6. 24 

12 

a6.77 

13 

a  5. 89 

14 

a  5. 82 

15 

a  5. 49 

16 

<i5. 47 

a  5. 48 

Is 

a  5. 17 

19 

a4.39 

20 

"5.25 

21 

22 

a4.84 
al2.G2 

•3 

10.77 

24 

8.77 

25 

7.89 

% 

7.42 

27 

8.52 

^^ 

7.97 

2S 

7.02 

30 

7.71 

31 

7.37 

7.12 
7,32 
9.22 
7.58 
7.38 
a  7. 02 
a  6. 67 
a6.33 
a  6. 01 
,06.12 
0  9.81 
0  6.76 
16.63 
0  5.47 
05.45 
O5.40 
05.50 
0  5.26 
a5.82 
a5.17 
a5.22 
06.22 
0  5.17 
a5.22 
05.26 
a6.82 
0  9.17 
09.23 


19.96 

16,67 

15.61 

10.92 

9.31 

8.81 

7.76 

7.54 

8.71 

9.06 

8.91 

9.66 

11.71 

11.67 

9.84 

9.19 

18.76 

12.96 

9.99 

9.06 

8.47 

8.11 

7.84 

7.72 

7.49 

7.29 

7.14 

7.05 

11.61 

12.41 

10.31 


Apr. 


9.19 
8.53 
7.89 
7.48 
7.17 
6.87 
7.02 
7.12 
12.94 
18.70 
11.44 
10.12 
9.26 
8.62 
8.09 
7.74 
7.42 
7.19 
6.94 
6.77 
6.64 
6.77 
6.72 
6.72 
6.42 
6.20 
6.19 
6.04 
5.82 
9.65 


May. 


8.77 
8.00 
7.60 
7.52 
7.25 
6.95 
6.80 
6.56 
6.37 
6.22 
6.06 
5.92 
5.78 
6.70 
5.52 
6.62 
5.82 
5.15 
6.20 
5.21 
6.10 
4.96 
4.86 
4.82 
4,70 
5.02 
6.02 
5.40 
6.07 
4.85 
4.85 


Juiie. 


4.66 
4.64 
4.67 
4.64 
4.51 
4.54 
4.36 
4.44 
4.44 
4.49 
4.39 
4.26 
4.34 
4.39 
4.21 
4.27 
4.69 
4.75 
4.44 
4.41 
4.62 
5.36 
4.94 
4.74 
4.62 
4.78 
6.00 
4.69 
4.66 
6.96 


July. 


6.28 
6.04 
5.80 
6.25 
5.84 
6.04 
6.01 
5.87 
6.65 
6.43 
6.36 
6.19 
4.95 
4.90 
4.83 
4.84 
4.74 
4.66 
4.63 
6.23 
9.85 
9.35 
9.13 
8.23 
8.43 
8.63 
7.86 
7.60 
7.04 
7.63 
7.20 


Sept.  I  Oct,      Nt)v.  I  Dec. 


6.90 
7.76 
6.91 
6.71 
6.34 
6.89 
6.71 
6.24 
6.98 
5.69 
6.64 
6.06 
5.54 
5.39 
5.19 
5.11 
4.89 
4.91 
4.79 
4.79 
4.69 
4.66 
4.69 
4.41 
4.51 
4.46 
4.36 
4.46 
4.51 
4.41 
4.44 


4.28 
4.26 
4.21 
4.11 
4.16 


4.11  I 


4.16 
4.16 
4.16 
7.46 
6.78 
5.27 
5.31 
6.96 
5.63 
6.31 
6.08 
4.91 
4.86 
5.08 
6.66 
6.06 
6.66 
6.46 
6.46 
6.78 
10.13 
9.26 
22.21 
17.13 


13.18 
11.43 
9.85 
9.08 
8.35 
9.89 
8.43 
7.93 
7.60 
7.15 
6.90 
8.85 
8.21 
7.75 
7.35 
7.08 
6.90 
6.70 
6.50 
6.48 
6.23 
6.05 
5.96 
6.88 
5.83 
5.63 
5.63 
7.59 
8.10 
7.60 
7.28 


7.00 
6.25 
5.55 
6.27 
6.27 
5.97 
6.23 
6.07 
5.85 
6.72 
7.57 
5.67 
5.57 
5.50 
5.45 
6.35 
5.32 
5.32 
5.26 
6.18 
5.17 
5.10 
5.08 
5.08 
4.92 
5.02 
5.72 
6.32 
5.82 
5.60 


5.60 

5.40 

6.89 

6.18 

6.03 

5.88 

6.06 

6.80 

6.16 

6.70 

0  6.06 

06.26 

06.06 

0  6.10 

0  6.13 

06.36 

015.90 

012.66 

alO.72 

09.66 

8.26 

16.80 

12.60 

10.10 

9.06 

8.40 

7.98 

8.46 

08.80 

0  8.67 

0  7.75 


Biyer  frozen 
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STREAM   MEASUBEMEI^TS   IN   1903,  PART   I. 


[NO.  9i 


Mean  daily  Iteight,  in  fed,  of  Empus  Creek,  at  Kingston,  N.  Y.,for  1901-190S — Continues  i. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


Day. 


1903. 


Feb. 


Mar. 


a  7, 
a  6 
a& 
a  9 
a  7, 
a  7 
al 
a7 
a  7 
a  6 
at 
a  7 
a  6 
a  6 
a  6 
a  6 
a  6 
a  6 
a  6 
a  6 
a  6 
a  8 
a  7 
«6 
a  6 
a  6 
a  6 
a  6 
a  7 
a9 
a  9 


10 
98 
03 
05 
70 
35 
00 
03 
53 
93 
70 
00 
73 
68 
75 
70 
55 
SO 
80 
48 
25 
30 
73 
75 
60 
55 
55 
75 
50 
30 
83 


a9.00 

16.65 

n8.40 

11.25 

a  8. 93 

9.55 

10.10 

8.77 

10.35 

8.40 

9.10 

8.36 

7.86 

7.50 

7.20 

7.00 

9.92 

9.a5 

8.58 

8.01 

7.76 

a9.63 

a9.05 

a9.02 

a7.80 

a  7. 62 

a7.33 

a  6. 82 

a  6. 82 

a  6. 45 

a  6. 25 

a  6. 18 

11.30 


8.20 

7.92 

8.10 

11.07 

11.40 

11.27 

11.22 

9.95 

9.20 

9.00 

8.48 

8.  to 

7.75 

7.57 

7.60 

7.75 

11.25 

12.70 

16.80 

12.27 

10.02 

10.02 

8.35 

7.87 

7.50 

9.70 


8.67 
8.25 
8.05 
8.02 
7.70 
7.37 
7.26 
7.48 
8.75 
8.77 
8.27 
7.87 
7.52 
7.35 
7.74 
7.90 
7.67 
7.20 
6.96 
6.77 
6.60 
6.40 
6.80 
6.15 
6.95 
5.87 
5.85 
6.62 
5.55 
6.45 


May. 


5.46 
5.20 
6.17 
6.37 
6.20 
5.12 
6.07 
6.05 
4.90 
4.85 
4.85 
4.77 
4.60 
4.60 
4.70 
4.67 
4.46 
4.60 
4.42 
4.35 
4.35 
4.20 
4.20 
4.20 
3.97 
4.16 
4.07 
4.05 
4.12 
4.05 
4.02 


June. 


3.82 

4.05 

4.00 

3.95 

3.98 

3.87 

3.90 

3.90 

4.66 

4.35 

4.42 

13.25 

12.02 

8.98 

10.35 

9,92 

8.88 

8.28 

7.80 

7.40 

12.38 

11.44 

10.35 

12.72 

11.06 

9.61 

8.41 

7.61 

7.50 

8.27 


July. 


7.48 
6.95 
6.48 
6.18 
6.00  I 
6.66  I 
6.62 
5.34 
5.25 
5.10 
6.00 
4.80 
4.82 
6  4.78 
4.66 
4.66 
4.62 
4.60 
4.96 
6.65 
6.55 
6.08 
5.76 
6.48 
5.15 
4.80 
4.72 
4.68 
4.58 
4.60 
4.76 


Aug.     Sept. 


4.66 
4.60 
4.42 
4.77 
8.05 
7.62 
7.58 
6.80 
6.28 
6.26 
5.82 
6.01 
5.74 
6.45 
6.82 
6.20 
6.64 
6.28 
5.14 
7.65 
7.10 
6.28 
6.02 
6.90 
6.55 
6.08 
5.70 
5.61 
13.92 
14.66 
13.88 


10.91 
9.3.^ 
8.32 
7.60 
7.15 
6.72 
6.35 
6.18 
6.96 
5.85 
5.72 
6.62 
5.32 
6.35 
5.18 
6.12 
5.25 
7.30 
6.04 
6.68 
6.61 
6.30 
6.22 
6.12 
4.98 
4.98 
4.88 
4.92 
4.82 
4.78 


Oct. 

Nov. 

4.80 

5w90. 

4.74 

5.88 

4.68 

6.74 

4.60 

6.80 

4..'i0 

5.68  . 

4.68 
4.62 
6.58 
22.71 
20.52 
13.82 
12.76 
9.65 
9.20 
8.60 
8.32 
7.90 
8.38  I 
7.62 
7.30 
7.15 
6.92 
6.85 
6.95 
6.95 
6.62 


5.98 

5.75  ' 

5.62  j 

6.68  I 

6.60 

5.66 

5.50  I 

5.50 

6.66 

5.32 

6.44 

7.42 

8.82 

8.13 

7.58 

7.58 

6.98 

6.88 

6.90 

6.62 

6.30 


6.50 

6.34 

6.38 

6.18 

6.32 

6.06 

6.20 

6.00 

6.14 

Det'. 


5.81 
5.74 
5.81 
5.i>4 
5.56 
5.51 
5.56 
6.46 
5.36 
5.81 
6.51 
4.91 
6.08 
10.54 
9.61 
8.S4 
8.61 
8.41 
#.67 
7.91 
1&16 
12.41 
10.86 
10.26 
9.81 
9.3S 
8.06 
8.36 

7.n 

7.61 
7.66 


!    . 


a  River  frozen.  bNew  gage  wire  put  In  July  15.    Correction  waa  continued  to  July  31. 
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Rnting  tahlejor  I'jMpmt  Cnrk'  at  KintjMon^  \.  Y.^from  Julij  .5,  /.Wi,  1o  Ihvemhi'rSl,  1903. 


Gage 
height. 

Discharge. 
Stdrnd-feet. 

(jage 
,    height, 

1 

Discharge. 

height. 

DiHcharge. 

(tagc 
height. 

Feet. 

DiMcharge. 
Second-/eet. 

FrH. 

Feet. 

Sectrnd-fert. 

S*Tond-/ed. 

3.50 

8 

5.45 

371 

7.40 

1,085  , 

9.35 

2,174 

3.55 

15 

5.  50 

383  [ 

7.46 

1 

,108 

9.40 

2,206 

3.60 

22 

5.55 

397 

1      7.50 

,130 

9.45 

2, 242 

3.65 

29 

5.60 

412 

7.55 

,154 

9.50 

2,275 

3.70 

36  ; 

5.65 

426 ; 

7.60 

,179 

9.55 

2,312 

3. 75 

42 

5.70 

441 

7,65 

^ 

,203 

9.60 

2,348 

3.80 

49 

1 

5.75 

455 

7.70 

,227  ' 

9,66 

2,385 

3.85 

56 

5.80 

469 

7.75 

<L 

,252  ' 

9.70 

2,422 

3.90 

as 

5.85 

484 

7.80 

,276 

9.75 

2,458 

3.95 

70 

5.90 

498 

7.a5 

,300  . 

9.80 

2,495 

4.00 

77  . 

5.95 

513 

7.90 

,324 

9.85 

2,532 

4.05 

85 

6.00 

527 

7.95 

,349 

9.90 

2,569 

4.10 

94 

6.05 

544 

8.00 

,373 

9.95 

2,605    ' 

'           1 

4.15 

102 

6.10 

562 

8.05 

,400 

10.00 

2,642 

4.20 

110 

6.15 

579 

8.10 

•       1 

,426 

10.05 

2,681 

4.25 

118 

6.20 

596 

8.15 

,453  i 

10.10 

2,720 

4.30 

127 

6,25 

614 

8.20 

,480 

10.15 

2,758 

4.35 

135 

i      6.30 

631 

8.25 

,506 

10.20 

2,797 

4.40 

143! 

6.35 

648 

8.30 

,533 

10.25 

2,835 

4.45 

152 

6.40 

665 

8.35 

,560 

10.30 

2,875     , 

4.50 

160 

6.45 

683 

8.40 

,587  1 

10.35 

2,913 

4.55 

170 

6,50 

700 

8.45 

,613 

10.40 

2,952 

4.60 

180 

6.55 

720 

8.50 

,640 

10.45 

2,991 

4.65 

190 

6.60 

741 

8.55 

670  1 

10.50 

3,030 

4.70 

200 ; 

6.65 

762 

8,60 

700 

10.60 

3,112 

4.75 

210 

6.70 

782 

8.65 

730 

10.70 

3,194 

4.80 

220  1 

6.75 

802 

8.70 

760  1 

10.75 

3,236 

4.85 

230 

6.80 

823 

8.75 

790 

10.80 

3,276 

4.90 

240 

6.85 

844 

8.80 

820 

10.90 

3,358 

4.95 

250 

'      6.90 

864 

8.85 

850 

11.00 

3,440 

5.0O 

260 

6.95 

884 

8.90 

880 

11.05 

3,485     . 

5,a5 

272 

7.00 

905 

8.95 

910 

11.10 

3,530 

5.10 

285 

7.05 

928 

i      9.00 

940 

11.20 

3,620 

5.15 

297 

7.10 

950 

9.05 

974 

11.25 

3,666 

5.20 

309  1 

7.15 

972 

9.10 

2, 

007 

11.30 

3,710 

5.25 

322  , 

7.20 

995 

9.15 

2, 

040 

11.40 

3,800 

5.30 

334 

7.25 

1,018 

9.20 

2, 

074 

11.45 

3,845 

5.35 

346 

7.30 

1,040 

9. 25 

2, 

108 

.  11.50 

3,890 

5.40 

358 

1 

7.35 

1,062 

9.30 

2, 

141 

11.55 

3,935 
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STHEAH   MEASUBEMEirrS   IN  1903,  PABT   I. 


[NO.  91. 


Haling  labkfor  Esopivi  Creek  at  Kinggton,  N.  K.,  etc. — C'ontinueti. 


Gage 
height. 

1 
DlMCharge. 

Gage 
height. 

Feet. 

l)l8charge. 
Second-feet. 

Gage 
height. 

;      FM. 

Di!K:harge. 
Second-fed. 

Gage 
height. 

1 

1      Fed. 

DLseharge. 

Feet. 

Second-feet. 

Second-ffrt. 

11.60 

3,980 

15.20 

7,522 

18.75 

12,050 

22.40 

18,160 

11.65 

■», 

,025 

15.30 

7,628 

18.80 

1 

12,120 

22.50^    18,350 

11.70 

4, 

,070 

15.40 

7,734 

18,90 

12,260 

22.60 

18,540 

11.80 

4, 

,160 

15.50 

7,840 

19.00 

12,400 

22.70 

18,730 

11.90 

4 

,250  ' 

15.60 

7,950 

19.10 

12,560 

22.80 

18, 920     ' 

'            1 

12.00 

4, 

,340 

15.70 

8,060 

19.20 

12,720 

22.90 

19, 110 

12.10 

4 

,434 

15.80 

8,170 

19.30 

12,880 

23.00 

19,300 

12.20 

4 

,528 

15.90 

8,280 

19.40 

13,040 

\    23. 10 

19,500     ' 

12.30 

4 

,622 

I 

16.00 

8,390 

19.50 

13,200 

23.20 

19,700 

12.40 

4. 

,716 

16.10 

8,528 

19.60 

13,340 

;     23.30 

19,900 

12.50 

4, 

,810 

16.20 

8,666 

19.70 

13,480 

23.40 

1 

20,100 

12.60 

4 

,909 

16.30 

8,864 

J     19.80 

13,620 

23.50 

20,300 

12.  70 

5, 

,008 

16.40 

8,942 

19.90 

13,760 

23.60 

20,500 

12.80 

5, 

,107 

16.50 

9,080 

19.  95 

1 

13,830 

23.70 

20,700 

12.90* 

5, 

,206 

16.55 

9,142 

,    20.00 

13,900 

1     23.80 

20,900 

12.95 

5, 

,255 

16.60 

9,204 

1    20.10 

14, 070 

23.90 

21,100 

13.00 

6, 

,305 

16.65 

9,266 

1    20.20 

14,240 

24.00 

21,300 

13.10 

5 

,402 

16.70 

9,328 

20.30 

14, 410 

24.10 

21,510 

13.20 

^ 

,499 

16.80 

9,452 

20.40 

14,580 

24.20 

21,720 

13.25 

5, 

548 

16.90 

9,576 

20.50 

14, 750 

1     24.30 

21,930 

13.30 

5, 

,596 

17.00 

9,700 

20.60 

14,920 

24.40 

22,140 

13.40 

5, 

,693 

1 

17.10 

9,820 

1    20.70 

15,090 

24.50 

22,350 

13.50 

5, 

,790 

17.15 

9,880 

20.80 

15,260 

24.60 

22.560    1 

13.60 

5, 

888  ' 

17.20 

9,940 

20.90 

15,430 

24.70 

22,770 

13.70 

5, 

986 

17.30 

10,080 

21.00 

15,600 

24.80 

22,980 

13.80 

6, 

,084 

17.40 

10,180 

21.10 

15,780 

i     24.90 

23,190 

13.90 

6, 

,182  . 

17.50 

10,300 

'     21.20 

15,960 

i     25.00 

23,4ai 

14.00 

6, 

,280 

17.60 

10,420 

21.30 

16, 140 

1     25.10 

23,620    I 

14.10 

6 

382  1 

17.70 

10, 540 

21.40 

16,  320 

25,20 

23,840    1 

14.20 

6, 

484 

17.80 

10,660 

21.50 

16,500 

25.30 

24,060 

14.  30 

6, 

586  ' 

17.90 

10,780 

21.60 

1 

16,680 

25.40 

24,280 

14.40 

6, 

688  1 

18.00 

10,900 

21.70 

16,860 

25.50 

24,500 

14.  50 

6, 

790 

18.10 

11,060 

21.80 

17,040 

25.60 

24,720 

14.60 

6, 

894  , 

18.20 

11,220 

1     21.90 

17,220 

25.70 

24,940 

14.70 

fi, 

998 

1 

18.30 

11,380 

22.00 

17,400 

25.80 

25,160 

14.80 

102 

1 

18.40 

11,540 

1     22.10 

17,590 

'     25.90 

25,380 

14.90 

•7, 

206 

18.50 

11,700 

i     22,20 

17,780 

26.00 

25,600 

<*15. 00 

310  1 

18.60 

11,840 

1     22. 25 

1 

17, 875 

. 

15. 10 

416 

18.70 

11,980 

22.30 

17,970 

a  Logarithmic  cxtensioa  above  15  leet. 
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Mean  daUy  ditcharge,  in  aecondrfeetf  of  JEsapus  Oreekf  at  KingHon,  N.  }'.,  for  1901-S. 


Day. 

Jan. 

1 

1 
1 

Fteb. 

Mar. 

Apr. 

1 

May. 

June. 

July. 

Aog. 

1»1. 
1 

1 

1 
1 

70 

, 1 

1 

65 

, ; 1 

■ 

1 

59 

4 1 1 

t 

244 

5 1 1 

1 

125 
188 
125 
141 
141 
116 

66 

6 

1 

1 

81 

7 

I 

1                        1 

65 

g 

892 

9 

1 

* 

' 

440 

10        

!          ' 

296 

11 

1 

1 

116 

264 

12 ■ 



125 
125 

280 

IS ' 

200 

14 

■ 

106 

68 

174 

15 

1 

143 

15 

1 

108 
83 

148 

17 

1 

135 

t 

83 
178 
100 

91 

164 

19 : 

155 

1 

210 

a ! 

503 

61 
88 

741 

23 ! 

- 

1 
1 

498 

24 1 

■ 

75 
61 
72 
65 

1,049 

25 

1,202 

a 

700 

27 

1 

527 

» 

54 

36 

108 

483 

29 

440 

SO 

368 

a 

116 

909 

_ 

... 

Sept. 


678 
616 
767 
610 
457 
394 
855 
258 
294 
242 
258 
228 
232 
228 
198 
202 
252 
319 
269 
386 
294 
208 
238 
208 
153 
133 
153 
198 
145 
141 


Oct. 


155 
174 
188 
155 
188 
116 
146 
164 
150 
155 
146 
133 
160 
155 
164 
178 
146 
138 
168 
204 
204 
184 
184 
174 
174 
165 
138 
141 
164 
146 
168 


170 
161 
121 
126 
156 
143 
160 
143 
118 
118 
138 
160 
164 
138 
126 
136 
113 
126 
161 
146 
143 
151 
138 
151 
170 
164 
160 
200 
361 
151 


162 
150 
198 
348 
168 
178 
188 
172 


300 

3,809 

2,377 

1,022 

1,394 

16,122 

7,426 

2,999 

1,916 

1,378 

1,329 

1,207 

954 

806 

745 

668 

616 

582 

601 

1,112 

3.944 

2,181 
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Mean  daily  discharge j  in  second-feet^  of  Esopus  Creek,  at  Kingston,  N.  Y,,  etc. — Continaed. 


1. 
2. 
8. 
4. 
5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


1902. 


Jan. 

Feb. 

1,421 

959 

2,827 

1,049 

<i2,210 

2,087 

«1,287 

1,169 

«970 

1,076 

a  780 

a  715 

a650 

a563 

a  585 

a  495 

a  610 

a  411 

a485 

a  438 

a  470 

a2, 185 

a355 

a  352 

a883 

a  582 

a  867 

a  292 

a296 

a  287 

a  291 

n277 

a  293 

a297 

a228 

a  248 

a  93 

a260 

a  245 

a  232 

al68 

a  240 

04,000 

a  240 

3,252 

a232 

1,802 

a  240 

1,820 

a  248 

1,094 

a  490 

1,652 

al,783 

1,358 

<il,820 

914 

1,232 

1,072 

Mar. 


Apr. 


13,844 
9,290 
7,961 
3,374 
2,148 
1,826 
1,256 
1,149 
1,766 
1,980 
1.886 
2,392 
4,068 
4,043 
2,525 
2,067 

12,064 
5,265 
2,635 
1,980 
1,624 
1,432 
1,295 
1,237 
1,126 
1,086 
968 
928 
3,899 
4,725 
2,890 


2,067 

1,658 

1,320 

1,121 

982 

852 

914 

959 

5,245 

5,986 

3,836 

2,735 

2,108 

1,712 

1,421 

1,247 

1,094 

991 

880 

811 

757 

811 

790 

790 

672 

596 

593 

541 

475 

2,385 


July.  Aug. 


1.802 
1,373 
1,179 
1,140 
1,018 
885 
823 
725 
655 
603 
544 
504 
458 
441 
389 
889 
839 
297 
309 
312 
285 
250 
230 
224 
200 
265 
265 
358 
277 
230 
230 


192 
188 
174 
188 
162 
108 
137 
150 
150 
158 
142 
120 
133 
142 
112 
122 
178 
210 
150 
145 
184 
349 
248 
208 
184 
216 
260 
198 
192 
885 


607 

541 

469 

614 

481 

541 

530 

490 

426 

366 

346 

307 

250 

240 

226 

228 

208 

190 

186 

607 

2,532 

2,175 

2,027 

1,496 

1,603 

1,658 

1,305 

1,179 

923 

1,145 

995 


864 
1,266 
868 
786 
645 
860 
786 
610 
521 
438 
423 
648 
395 
356 
307 
287 
238 
242 
218 
218 
198 
192 
178 
145 
162 
153 
137 
153 
162 
145 
150 


Sept.  !  Oct. 


115 
120 
112 
95 
104 
95 
104 
104 
104 

1,112 
463 
326 
336 
515 
420 
836 
280 
242 
232 
280 
766 
548 
429 
373 
373 
815 

2,743 

2,114 
17,800 

9,856 


Nov, 


t 


5,431 

3,827 

2,532 

1.960 

1,560 

2,201 

1,603 

1,339 

1,179 

973 

864 

1,850 

1,485  : 

1,252 

1,063 

941 

864 

782 

700 

694 

607 

544 

513 

492 

478 

420 

391 

1,174 

1,426 

1,130 

1,031 


906 
614 
397 
620 
620 
518 
607 
551 
484 
446 
1,164 
432 
403 
883 
371 
846 
339 
339 
324 
304 
302 
285 
280 
280 
244 
266 
446 
638 
476 
412 


Dec. 


412 

572 

.S37 
492 
M4 
631 
579 
441 
n4*22 
a  472 
a  422 
a  433 
a  443 
"500 
0  5,700 
03,950 
a  2,  MO 
o2,082 
1,507 
7.628 
4.810 
2,720 
1.9T4 
1,5S7 
1,3»« 
1,613 
ol.Vo 
o  1.490 
a  1,012 


a  River  frozen. 
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}ff>tn  daily  difKihiirgey  in  secotid-feety  of  Etopus  Creek  at  Kingston^  X.  F.,  etc. — Cont'd. 


Pay. 

Jan. 

1«B. 

n7lf> 

•> 

0700 

i 

tl,392 

4 

"1.712 

Ji 

nl.OOO 

f> 

"845 

'•-•>•■>•-••••• 

<>705 

>* 

0720 

9 

o922 

10 

0682 

11 

0005 

12 

«70.5 

13 

0615 

a596 

l.'> 

o61A 

0005 

IT 

0557 

o487 

19 

a3fi2 

20 

0274 

21 

0473 

«1,292 
01,012 

2J 

2i 

{    0618 

•i5 

o.^?2 

26 

a657 

27 

0557 

•»■ 

1 

'    0618 

» 

o910 

» 

al,863 

V, 

02,200 

1 

I 


Sept.  !  Oct. 


Nov 


3,368 
2,174 
1,514 
1,178 
972 
790 
048 
689 
515 
484 
446 
418 
338 
M6 
304 
290 
321 
1.040 
541 
434 
414 


624 

334 

534 

314 

498 

290 

397 

256 

554 

256 

440 

236 

423 

244 

6,200 

224 

6,960 

216 

6,163 

220  ' 

208 

196 

180  ' 

160 

19(> 

184 

406 

18.730 

14,750 

6,080 

f  5,060 

'  2,390 

2,070 

1,700 

1,540 

1,820 

1,580 

1,180 

1,040 

972 

872 

844 

884 

884 

742 

700 

558 

638 

596 

675 


498 
492 
452 
469 
434 
521 
4.V) 
418 
434 
412 
397 
383 
383 
397 
838 
868 
1,090 
1,830 
1,450 

1,170  i 

1,220  ' 
896 
856 
864 
742 
630 
644 
589 
544 
527 


Dec. 


481 

452 

472 

394 

400 

386 

400 

873 

348 

472 

386 

242 

554 

3,030 

2,360 

1,840 

1,710 

1,590 

1,210 

1,830 

8,660 

4,7*20 

3,350 

2,870 

2,500 

2,190 

1,410 

1,670 

1,230 

1,180 

1,210 


o  River  frozen. 


Estimated  monthly  discharge  of  Esojnis  Creek  at  Kingston,  N.  Y, ,  for  1901-1903. 

[Drainage  area.  324.5  square  miles.] 


Discharge  In  second-feet. 


Month. 


1901. 

Jnly 

August 

^I>teniber 

^)ctoJ)er 

XovHmber 

December 


Maximum. 

Minimum. 

178 

36 

1,202 

31 

1             757 

133 

204 

116 

351 

113 

16,122 

150 

Mean. 


Run-oflf. 


100 
350 
302 
160 
153  ; 
1,832 


Second-feet 

per  square 

mile. 

Depth  in 
inches. 

0.308 

0.36 

1.078 

1.25 

.93 

1.04 

.  493 

.56 

.471 

.52 

5.64 

6.50 

176 


STREAM   MEASUBEMENT8   IN    1903,  PART   I. 


[ko.  97. 


Estimated  monOdy  discharge  of  Esopus  Creek  at  Kingdon,  N,  F.,  etc. — Continued. 


Month. 


1902. 


January . . . 
Febniary . 

March 

April 

May 

June 

July 

August 

Septeml)er 
October  .. 
November 
December 


The  year 


1903. 


January  .. 
February . 

March 

April 

May 

June 

July 

August  - .  - 
September 
October  .. 
November 
December 


The  year 


Discharge  In  second-feet. 


Maximum. 


2 

13 

5 

1 

2 

1 

17 

5 

1 

7 


17 


2 

3 
9 
1 

n 
1 
6 
3 
18 
1 
8 


18 


000 
185 
844 
986 
802 
885 
532 
256 
800 
431 
164 
628 


800 


200 
710 
452 
802 
371 
548 
121 
950 
368 
730 
830 
660 


Minimum. 


730 


'93 
232 
928 
475. 
200 
112 
186 
137 
95 
391 
244 
358 


93 


274 

454 

1,130 

371 

73 

52 

160 

146 

216 

184 

338 

242 


52 


Mean. 


1,052 

688 

3, 377 

1,545 

548 

201 

803 

408 

1,377 

1,332 

460 

1,600 


1,116 


823 
1,492 
2,788 
1,027 

187 
1,724 

351 
1,126 

651 
2,176 

663 
1,594 

1,134 


Run-off. 


Second-feet 


per  sauare 
mile. 

3.24 

2.119 

10. 401 

4.759 

1.688 

.619 

2.473 

Depth  in 
inches. 


1.256 
4.241 
4.102 
1.416 
4.928 


3.194 


2.534 
4.595 
8. 587 
3.163 
.575 
5.309 
1.081 
3.468 
2.02 
6.745 
2.060 
4.941 


3.756 


3.74 
2. 2i) 
11.99 
5.31 
1.95 
.69 
2.S.1 

1.45 

4— •> 

4.7:^ 
1.58 
5.  txS 

46.90 


2.92 
4.7S 
9.90 
3.53 
.67 
5. 92 
1.25 
4.00 
2.25 

/.  4  i 

2.:«) 
5.  m 

50.  9S 


ESOPUS  CREEK   AT  OLIVE   BRIDGE,    N.    Y. 

This  station  was  established  May  25,  1903,  by  F.  H.  Tillinghast  and 
W.  H.  Sears.  It  is  located  about  300  feet  above  the  falls  at  Bishop's 
bridge,  at  a  site  selected  by  the  engineers  of  the  New  York  Water  Sup- 
ply Commission.  The  original  wire  gage  was  replaced  July  15, 1903,  b}- 
a  standard  chain  gage,  installed  by  F.  H.  Tillinghast.  The  gage  datum 
was  not  changed.     The  gage  is  supported  by  a  cantilever  truss  extend- 
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ing  out  from  the  right  abutment  of  the  old  bridge  for  al>out  20  feet. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
8H.74  feet.  The  gage  is  read  twice  each  day  by  J.  B.  Boice.  Dis- 
charge measurements  are  made  by  me^ns  of  a  seven-eighths-inch  cable 
and  car.  The  cable  is  supported  on  both  sides  of  the  river  by  trees. 
At  low  water  measurements  are  made  by  wading  500  feet  below  the 
falls.  The  initial  point  for  soundings  is  the  tree  to  which  the  cable  is 
fa.stened  on  the  right  bank.  The  channel  is  straight  for  300  feet  above 
and  below  the  station  and  has  a  width  of  1()8  feet  between  the  bridge 
abutments.  Both  banks  are  high,  rocky,  and  woo<led  and  are  not 
!>ubject  to  overflow.  The  bed  of  the  stream  is  composed  of  solid  rock. 
Bench  mark  No.  1  is  a  chisel  draft  on  the  upstream  corner  of  the  right 
abutment  of  the  abandoned  bridge.  Its  elevation  is  18.14  feet  above 
gage  datum.  Bench  mark  No.  2  is  a  spike  in  the  chestnut  tree  to 
which  the  cable  is  fastened.  Its  elevation  is  21.06  feet  above  gage 
datum.  Bench  mark  No.  3  is  a  point  marked  on  the  truss  which  sup- 
ports the  gage,  6.7  feet  from  the  pulley.  Its  elevation  is  21.04  feet 
above  gage  datum.  Bench  mark  No.  4  is  the  top  of  a  bolt  driven  in 
the  rock  bottom  under  bench  mark  No.  3.  Its  elevation  is  1.92  feet 
above  gage  datum.  The  top  of  the  pulley  wheel  of  the  gage  is  21.17 
feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Diackarge  measurements  of  Esopus  Creek  at  Olive  Bridge^  N.  Y. ,  ?»  190,^. 


Date. 


Hydrog^rapher. 


June  2 

Do 

June  11 do 

June  13 do 

June  17 do 


F.  H.  Tillinghast. 
....do 


July  2 do 

Julv  4 do 

July  9 do 

July  15 do 


August  11 do 

August  14 do 

August  29 , do 

S<^ptember  2 do 

>^eptember  8 do 

October  10 do 

Do do 

October  11 do 


heSi^.      T)lsohange. 


Do 


.do 


Feet. 
1.10 
1.05 
1.13 
3.08 
2.67 
2.14 
1.92 
1.60 
1.30 
1.70 
1.62 
5.55 
2.74 
1.81 
5.70 
5.  05 
4.05 
3.78 


Serond-ffel. 

75 

60 

90 

1,828 

1,290 

635 

428 

229 

145 

340 

270 

7,  601 

1 ,  345 

39(J 

7,  682 

5,  558 

3, 350 

2,861 


IKR  97—04- 


12 
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Mean  daily  gage  height^  infect^  of  Esopus  Creek  (U  Olive  Bridget  ^-  y-t  for  1003, 


Day, 


1 

* 

2 

3 

4 

5 

6 

7 

8 ' 

9 

10 

11 

12 

\ 

13 

14 

15 

16 

1 
17 

18 

19 1 

1 
20 ! 

1 
21 

22 1 

23 

24 

25 

1.15 

26 

1.10 

27 

1.02 

28 

1.07 

29 

La") 

80 

1. 05 

31 

1.05 

1.02 
1.05 
1.04 
.96 
.97 
.97 
.  99 
1.24 
1.34 
1.11 
1.26 
4.35 
3.40 
2.98 
3.40 
3.10 
2. 72 
2.50 
2.30 
2.34 
3.96 
3.38 
3.35 
4.10 
3.40 
2. 85 
2.55 
2.28 
2.50 
2.42 


July. 

2.30 
2.10 
1.94 
1.90 
1.84 
1.74 
1.68 
1.61 
1.58 
1.54 
1.48 
1.43 
1.44 
1.34 
1.31 
1.28 
1.18 
1.12 
1.50 
1.36 
1.58 
1.42 
1.78 
1.52 
1.40 
1.34 
1.29 
1.27 
1.21 
1.32 
1.33 


Aug.       Sept. 


1.26 
1.21 
1.19 
1.35 
2.60 
2.15 
2.18 
1.93 
1.82 
1.78 
1.68 
1.80 
1.64 
1.58 
1.52 
1.57 
1.56 
1.50 
1.44 
2.55 
2.12 
1.90 
1.84 
1.79 
1.76 
1.80 
1.68 
1.82 
5.72 
4.38 
4.22 


3.19 
2.78 
2.46 
2.28 
2.10 
1.98 
1.88 
1.78 
1.72 
1.66 
1.58 
1.55 
1.54 
1.50 
1.45 
1.41 
1.95 
2.02 
1.71 
1.60 
1.54 
1.60 
1.48 
1.42 
1.39 
1.36 
1.36 
1.38 
1.32 
1.28 


1.21 
1.22 
1.22 
1.16 
1.22 
1.23  I 
1.19  , 
2.38 
10.89  i 
5.70  i 
3.96 
3.28  ! 
2.82  ' 
2.55 
2.42 
2,22 
2.14 
2.34 
2.18 
2.15 
2.08 
2.02 
2.02 


Nov. 

1.68 
1.67 
1.66 
1.64 
1.80 
1.71 
1.56 
1.62 
1.62 
1.62 
1.60 
1.59 
1.56 
1.54 
1.54 
1.58 
2.28 
2.55 
2.84 
2.16 
2.06 
2.04 
2.01 


I 


Dec. 


1.99 

1.97 

1.98 

1.89 

1.81 

1.77 

1.78 

1.74 

1.76 

1.76 

1.75 

1.66 

1.74 

1.72 

1.69 



i.n 

1.70 

1.61 

1.71 

1.80 

1.71 

l-.'tt 

1.51 

1.50 

1.  hS 

1.62 

1.68 

2.79 

2,08 

1.8S 

1.88 

1.84 

1.78 

1.68 

2.99 

3.66 

2.85 

2.47 

2,31 

2.30 

2.31 

1.91 

1.92 

1.82 

1.89 

1.83 


CATSKILL  CREEK   AT   SOUTH   CAIRO,  N.  Y. 

This  station  was  established  July  4, 1901 ,  by  R.  E.  Horton  and  G.  B. 
Hollister.  It  is  located  at  the  highway  bridge,  1  mile  from  the  Qit- 
skill  Mountain  Railroad.  The  original  wire  gage  was  replaced  by  a 
standard  chain  gage  which  was  installed  July  17,  1903,  by  F.  H.  Til- 
linghast.  It  is  supported  on  the  lower  chord  near  the  right  end  of 
the  bridge  on  the  downstream  side.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  23.13  feet.  The  gage  is  read  twice 
each  day  by  C.  J.  Abrams.  Discharge  measurements  are  made  at 
ordinary  stages  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  bridge  has  a  single  span  of  194  feet  between 
abutments.  At  low  water  measurements  are  made  above  the  bridge 
by  wading.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment  on  the  dowastream  side.  The  channel  is  straight  for  500 
feet  above  and  below  the  station.  The  current  has  a  modei^te  velocity 
and  at  low  water  is  broken  by  rifts  above  and  below  the  station.    Both 
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banks  are  high  and  are  not  subject  to  overflow.  The  bed  of  the  stream 
is  composed  of  rock  partly  overlain  with  earth.  The  bench  mark  is  a 
circular  chisel  draft  on  the  comer  capstone  which  forms  the  bridge 
seat  on  the  upstream  side  of  the  right  abutment.  Its  elevation  is 
21.29  feet  above  gage  datum.  The  top  of  the  gage  pulley  has  an 
elevation  of  22.96  feet  above  gage  datum.  At  low  water  a  gravel  bar 
covered  with  willows  is  exposed  near  the  middle  of  the  channel.  This 
causes  slack  water  near  the  left  bank. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

DMiarge  ineamremerUs  of  CalshUl  Creek  at  Souih  Cairo ,  N.  }'.,  in  1901-190S. 


Date. 


1901. 


Hydrographer. 


Jnly  4. 
July  17 


Horton  and  Hollister. 
Presaey  and  Place 


Gage 
height. 


July  20 A.  E.  Place. 

....do  .... 
....do  .... 
....do  .... 


Jiilv25 

« 

.\UgQ£!t  1 *.- 

Auguat  9 : 

August  19 Hollister  and  Pla(*e 

August  27 !  A.KPlace 

September  2 do 


September  7 

September  23 

October  4 

October  10 

October  22 

November  8 

November  19 do 

December  9 do 


....do 

W.W.Schlecht 

....do 

Hollister  and  Schlecht. 

W.W.Schlecht 

....do 


Fed, 
2.75 

«3.85 
3.60 
3.00 
2.8 
3.0 

ft  2.  70 
3.12 
3.0 
2.92 
2.73 
2.70 

ft  2. 58 
2.82 
2.70 
2.75 
3.30 


Corrected 
diHcharge. 


;  Second-feet. 
63 

268 

317 
84 
49 
84 
41 

120 
90 
71 
37 
26 
24 
56 
28 
44 

113 


a  Observer's  ga^  height 


fr  Wading  200  feet  above  bridge. 
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Dincharge  measurements  of  Catskill  Creek  at  South  Ckiiro,  N.  Y.^in  1901-1903 — C'<mtinue<l. 


Date. 


Hydrographer. 


Gage 
height. 


Coireettvj 
discharge. 


1902. 


January  15  . 
February  27 
March  13 . . . 
April  11.... 


y 


W.  \V.  Schlecht 

....do 

Horton  and  Schlecht 
W.  W.  Schlecht 


Apr;?  22 do 

May  10 1 do 

May  23 do 

June  3 do 

June  13 

June  24 

July9 

July  23 

August  2 

August  13 

August  27 

September  5 

September  22 

October  10 

November  7 

November  17 

December  3 

December  18 


1903. 


January  12  . 
February  20 

March  3 

March  12  . . . 
March  28  . . . 
April  24.... 

May  22 

June  3 

July  17 

August  12... 
August  27... 
September  9 


....do 

....do 

H.  K.  Barrows 
....do 


....do 

....do 

....do 

....do 

P.  M.  Churchill  . 

....do 

F.  H.  Tillinghast 

....do 

....do 

....do 


F.  H.  Tillinghast 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Fret 
«3.50 
&4.72 
8.66 
6.86 
4.06 
3.47 
2.83 
2.82 
2.69 
2.70 
3.365 
6.11 
5.36 
3.49 
2.74 
2.79 
3.32 
3.96 
3.80 
3.40 
3.90 
5.45 

3.62 
3.69 
4.75 
5.98 
4.70 
3.90 
2.50 
2.30 
2.60 
2.99 
3.12 
3.31 


Second-Feet. 

152 

363 

5,647 

2,381 

330 

137 

53 

51 

42 

45 

117 

1,650 

1,035 

139 

41 

51 

125 

249 

242 

143 

284 

1,086 

168 

^213 

0^2 

1,495 

664 

285 

36 

17 

46 

92 

120 

151 


alee  along  banks. 

ft  Ice  from  0.1  to  1  foot  thick. 

^Vertical  velocities  determined. 


Ice  from  bank  to  bank  from  0.5  to  1.5  feet  thick. 
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}fmH  lirtiitf  ffage  htighty  iu  feety  of  thti*kiil  Creek  at  South  Ikiirn^  A'.  l'.,/or  ItHJl-I'JOo. 


Ihiy. 

Jan. 

Feb. 

M&r. 

Apr. 

May. 

June. 

July. 

Aug. 

2.55 
2.60 
2. 55 
2.40 
2.40 
2.50 
3.35 
3.05 
2.88 
2.83 
2.78 
2.65 
2.55 
2.50 
2.50 
2.50 
2.  10 
2.52 
2.62 
2.68 
2. 75 
3.05 
3. -22 
3.45 
3.55 
3.20 
2.95 
2.80 
2.70 
2.65 
2.60 

Sept. 

2.92 
3.00 
3.22 
3.28 
3.05 
2.92 
2.88 
2.90 
2.88 
2.82 
2.80 
2.76 
2.78 
2.72 
2.70 
2.75 
2.82 
2.98 
2.98 
2.82 
2.80 
2.80 
2.78 
2.72 
2.68 
2.65 
2.65 
2.70 
2.80 
2.82 

Oft. 

2.80 
2.75 
2.70 
2.70 
2.68 
2.68 
2.62 
2.65 
2.60 
2.65 
2.60 
2.60 
2.65 
2.80 
3.10 
3.15 
3.02 
2.98 
2.90 
2.85 
2.82 
2.80 
2.80 
2.80 
2.80 
2.80 
2.75 
2.75 
2.75 
2.70 
2.70 

':! ::- 

Nov. 

Dec. 

1»1- 

2.70 
2.70 
2.65 
2.68 
2.68 
2.65 
2.70 
2.70 
2.65 
2.65 
2.65 
2.68 
2.80 
3.02 
2.85 
2.82 
2.78 
2.76 
.2.75 
2. 75 
2.75 
2.75 
2.70 
2.70 
2.70 
2.70 
2.65 
2.65 
2.65 
2.65 

2.65 

•) 

1 

2.65 

\ ' 

2.65 

i 1 

2.75 
2.90 
3.30 
3.60 
3.62 
3.35 
3.08 
3. 52 

3.30 

•>; 1 ' 

3.30 

i 

r;                          '               1 

3.32 

< 

3.33 

1                    1 

> 

3.30 

1 
9 ' 

;!!;;;;;;!;;j"""; 

3.35 

1« 

5.35 

11 i 

4.62 

12 

3.45 

4.45 

13 

3.22 
3.00 
2. 85 
2.90 
3. 85 
3.78 
1.35 
3.58 
3.18 
2.(W 
2.95 

3.96 

14 i 

6.96 

15 : ' 

12.80 

16 1 1 

5.60 

17 1 

1 

5.00 

]■* 

1 

4.40 

Vi 

1 

4.00 

1) 

....    !  

3.85 

21 

1 

1 

3.90 

1 

4.00 

3 1 

4  00 

24 

1             1 

3.00 
2.98 

4  08 

25 

1 

3  46 

36 

1 

2.82 

3  40 

27 ! 

2.70 

3.40 
3.60 
3  85 

2* ■   '..   .       ■                             1 

2.70 
2.72 
2.65 
2.60 

5 1 

30 i     .     1 

4.50 
4.40 

31 

1 

— 
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Mean  daily  gage  height ,  infeety  (^Catskill  Oreek  at  South  Cairo,  X.  )'.,  etc. — Ck>ntinue<l. 


Day. 

Jan. 

4.25 
4.10 
4.22 
4.40 
4.40 
4.20 
4.05 
4.80 
8.70 
3.55 
3.40 
3.80 
3.80 
3.80 
3.20 
8.80 
8.20 
8.00 
2.90 
2.90 
8.10 
9.85 
5.90 
4.80 
4.40 
4,02 
8.85 
8.58 
•3.70 
4.25 
4.80 

Feb. 

4.30 
«5.05 
5.20 
4.45 
4.40 
4.40 
4.25 
4.25 
4.20 
4.25 
4.40 
4.50 
4.70 
4.45 
3.10 
3.20 
3.40 
8.45 
3.60 
3.80 
3.80 
3.80 
3.50 
3.20 
8.40 
3.50 
4.82 
9.15 

Mar. 

11.70 
9.68 
6.70 
6.80 
6.60 
5.40 
4.10 
4.10 
4.30 
5.20 
5.75 
9.10 
8.90 
7.50 
5.45 
7.40 
9.40 
6.85 
4.15 
4.50 
4.00 
4.55 
5.68 
5.48 
5.05 
4.92 
4.82 
5.18 
5.72 
5.92 
5.40 

Apr. 

5.85 
5.88 
4.95 
4.76 
5.15 
4.65 
4.40 
4.60 
11.65 
8.25 
6.98 
6.48 
5.60 
4.95 
4.78 
4.58 
4.85 
4.25 
4.20 
4.20 
4.12 
4.10 
4.02 
3.95 
3.90 
3.80 
3.82 
3.72 
8.95 
4.10 

May. 

June. 

2.95 
2.88 
2.80 
2.82 
2.88 
2.88 
2.85 
2.90 
2.80 
2.75 
'  2.70 
2.65 
2.78 
2.75 
2.70 
2.75 
2.90 
2.88 
2.78 
2.85 
2.80 
2.80 
2.80 
2.78 
2.70 
2.68 
2.65 
2.60 
2.80 
8.88 

July. 

Aug. 

4.50 
5.58 
4.38 
4.12 
3.85 
4.45 
4.20 
8.92 
3.80 
3.65 
3.55 
3.55 
3.45 
3.15 
3.20 
8.15 
3.05 
2.92 
3.15 
3.10 
8.02 
2.98 
2.92 
2.82 
2.75 
2.70 
2.70 
2.72 
2.85 
2.96 
3.08 

- 

St»pt. 

2.90 
2.83 
2.75 
2,73 
2.73 
2.70 
2.73 
2.78 
2.90 
3.68 
3.55 
3.28 
3.40 
3.53 
3,35 
3.18 
3.05 
2.95 
2.98 
3.25 
3.48 
8.32 
3.18 
3.10 
3.25 
3.58 
4.35 
4.70 
6.45 
7.20 

Oct 

6,18 
5.63 
5.20 
4.80 
4.60 
4,53 
4.40 
4.23 
4.05 
3.90 
3.98 
5.06 
4.60 
4.25 
4,15 
4.08 
3.98 
3,83 
8.80 
3.83 
3.78 
3.68 
8.60 
3.63 
3.60 
3.50 
8.55 
5.98 
5.80 
4.70 
4.45 

Nov. 

4.30 
4.15 
4.05 
8,95 
3.90 
3.K1 
3.78 
3.73 
3.65 
3.55 
3.50 
8.55 
3.63 
3.52 
8.50 
3.40 
3.40 
8.32 
8.80 
3.28 
8.30 
8.20 
3.20 
3.15 
8.20 
8.30 
3.85 
4.13 
3.80 
3.63 

'  IX^:. 

1902. 
1 

4.10 
8.95 
8.92 
3.88 
3.82 
3.78 
3.72 
3.70 
3.60 
8.50 
3.40 
3.30 
3.28 
3.23 
3.20 
3.05 
3.00 
3.95 
2.90 
2.95 
2.95 
2.82 
2.78 
2.90 
2.95 
2.85 
3.10 
8.32 
8.25 
3.12 
8.00 

3.48 
3.28 
3.18 
3.10 
8.06 
4.45 
4.20 
3.92 
3.80 
3.65 
3.60 
3.55 
2.95 
2.82 
2.80 
2.75 
2.70 
2.65 
2.70 
4.40 
7.25 
6.50 
6.52 
6.18 
7.08 
7.86 
4.05 
4.20 
4.40 
4.88 
4.25 

3  fiO 

2 

3  63 

3 

!      3  Hi 

4 

4  IK 

5 

4  UO 

6 

4  00 

7 

3.Ki 

8 

3  14) 

9 

2  70 

10 

4  05 

11 

4  40 

12 

4  13 

13 

4  00 

« 
14 

4  00 

15 

X9n 

16 

4  53 

17 

6  35 

18 

5.43 

19 

.'i.OO 

20 

4.80 

21 

6  55 

22 

8.42 

23 

6  70 

24 

5.13 

25 

4.H5 

26 

6.55 

27 

4.35 

28 

4.20 

29 

4-13 

80 

8.96 

31 

3.85 

a  Ice  February  2  to  28,  inclusive. 
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Mean  daily  ffttge  height,  in  feet j  of  Cati^kiU  Creek  at  Simth  Cairo,  .V.  )'.,  etc — CVmtinued. 


Daf. 


1908. 


1.. 
2-. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10.. 
11.. 
12.. 
13.. 
H. 
15.. 
16.. 
17. 
W. 
19. 
20. 

a. 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

1 

Sept. 

1 
(k-t. 

Nov. 

Dee. 

Z.7o 

4.50 

7.07 

6.75 

3.17 

2.26 

1 
4.15 

2.68 

5.80 

1 

2.55 

3.68 

3.30 

a.  83 

4.30 

5.30 

5.05 

3.10 

2.25 

3.85 

2.65 

4.96 

,  •2.55 

3.69 

3.80 

4.35 

4.32 

4.75 

4.80 

8.07 

2.25 

8.58 

2.58 

4.55 

2.55 

3.56 

3.28 

5.10 

5.40 

4.70 

4.75 

8.00 

2.25 

3.42 

2.58 

4.22 

2.50 

3.50 

;     3.20 

4.65 

5.15 

4.60 

4.50 

3.00 

2.25 

3.12 

8.65 

4.02 

2.60 

3.72 

3.20 

4.32 

4.43 

4.55 

4.46 

2.95 

2.25 

3.27 

3.82 

8.82 

2.55 

3.88 

3.20 

4.08 

1.25 

4.75 

4.37 

2.90 

2.26 

3.05 

3.62 

3.60 

2.55 

3.75 

3.20 

4.00 

4.00 

5.50 

4.60 

2.85 

2.42 

3.06 

8.42 

[ 

3.48 

i    3.12 

8.58 

1     3.20 

S.60 

3.90 

6.96 

6.30 

2.80 

2.36 

2.97 

8.1H 

3.38 

17.64 

3.52 

3.20 

3.50 

3.85 

6.25 

4.70 

2.77 

2.30 

2.91 

8.10 

3.22 

10.80 

3.50 

3.20 

Sw50 

3.97 

7.60 

4.46 

2.70 

2.82 

2.68 

3.00 

3.18 

7.45 

3.45 

3.10 

3.60 

5.70 

6.15 

4.25 

2,70 

6.90 

2.66 

2.98 

8.10 

6.48 

3.40 

3.10 

3.45 

4.73 

6.56 

4.20 

2.70 

5.55 

2.63 

2.92 

3.00 

5.75 

3.40 

4.05 

8.45 

4.82 

5.20 

4.30 

2.70 

4.46 

2.58 

2.78 

2.92 

5.30 

3.40 

4.50 

8.50 

4.15 

4.92 

5.86 

2.70 

5.56 

2.56 

2.72 

2.90 

4.96 

3.38 

4.20 

3.43 

4.03 

4.76 

6.15 

2.66 

6.80 

2.51 

2.70 

2.80 

4.78 

3.30 

3.80 

3.50 

3.90 

4.52 

6.17 

2.60 

4.50 

2.87 

2.65 

3.02 

4.70 

4.88 

3.80 

3.33 

3.52 

4.42 

4.65 

2.60 

4.35 

2.55 

2.60 

3.35 

4.88 

4.65 

3.70 

3.06 

3.73 

4.80 

4.45 

2.60 

4.05 

2.70 

2.60 

3.18 

4.62 

4.32 

3.50 

3.23 

3.60 

4.80 

i25 

2.56 

4.15 

2.?2 

3.80 

2. 98 

4.52 

4.22 

6.26 

4.20 

3.73 

4.20 

4.12 

2.50 

7.10 

2.75 

2.96 

2.82 

4.42 

3.98 

6.02 

4.70 

3.65 

6.65 

4.02 

2.50 

6.30 

2.70 

2.82 

2.80 

4.30 

3.88 

4.60 

4.45 

3.37 

9.05 

3.95 

2.45 

5.87 

2.70 

2.76 

2.75 

4.28 

3.80 

4.68 

4.45 

3.50 

7.57 

3.95 

2.40 

7.40 

2.70 

2.66 

2.70 

4.28 

3.95 

4.85 

1.13 

3.87 

5.90 

3.80 

2.40 

5.90 

2.60 

2.72 

2.65 

4.18 

3,72 

4.40 

3.60 

3.32 

6.25 

3.70 

2.40 

5.15 

2.55 

3.36 

2.60 

4.12 

3.52 

4.80 

3.58 

3.25 

4.60 

3.55 

2.40 

4.60 

2.50 

3.20 

2.60 

3.98 

3.48 

4.56 

3.63 

7,80 

4.60 

3.42 

2.62 

4.26  , 

2.45 

3.10 

2.56 

3.90 

3.38 

4.58 

4.15 

4.55 

8.87 

2.80 

4.80 

2.48 

5.80 

2.55 

3.85 

3.30 

4.50 

6.10 

1 

4.42 

3.25 

2.80 

4.40 

2.68 

7.60 

2.55 

3.80 

3.30 

4.50 

4.85 

7.16 

2.25 

"__"_'_' "l 

2.80 

7.60 

1 

1 

3.80 

4.50 
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Ratimj  table  for  CnUkill  Creek  at  South  Cairo,  X.  Y.yfor  open  section  from  July  4,  1*^1, 

to  JJecember  SI,  VMS. 


Gage 
height. 

Discharge. 

1 

-Gage 
height. 

Discharge. 
Second-Jcet. 

Gage 
height. 

Feet. 

Discharge. 
Srcond-fcd. 

1 

Gage 
height. 

Feet. 

Discharge. 

Feci. 

SecfmA-Jeiet. 

Fed. 

^mnd-Jcei . 

2.20 

16 

4.10 

352 

6.00 

1,520 

7.90 

3,  934 

2.25 

18  ' 

4.15 

377 

6.05 

1,567 

7.95 

4 

,022 

2.30 

20 

4.20 

401 

6.10 

1,615 

8.00 

4 

,110 

2.35 

22 

4.25 

425 

6.15 

1,662 

8.05 

4, 

,223 

2.40 

24 

4.30 

449 

6.20 

1,710 

8.10 

4 

,  3:^(5 

2.45 

26 

4.35 

473 

6.25 

1,757 

'       8. 15 

4 

,449 

2.50 

28 

4.40 

498 

6.30 

1,805 

8.20 

4 

,562 

2.55 

32 

4.45 

522 

6.35 

1,852 

8.  25 

4 

,675 

2.60 

37 

4.50 

546 

6.40 

1,900 

8.30 

4 

,788 

2.65 

41 

4.55 

574 

6.45 

1,947 

8.35 

4 

,901 

2.70 

45 

4.60 

602 

6.50 

1,995 

8.40 

5 

,014 

2.75 

50 

4.65 

629 

6.55 

2,050 

8.45 

5 

,127 

2.80 

55 

4.70 

657 

6.60 

2,106 

8.50 

9^ 

,240 

2.85 

59  ! 

4.75 

6^5 

6.65 

2,161 

8.55 

1 

s 

,:S69 

2.90 

63 

4.80 

712 

6.70 

2,217 

8.60 

0 

,498 

2.95 

68 

4.85 

741 

6.75 

2,272 

1       8.65 

3 

,627 

3.00 

72 

4.90 

768 

6.80 

2,328 

8.70 

ft 

,756 

3.05 

80 

4.95 

796 

6.85 

2,383 

8.75 

ft 

,885     , 

3.10 

88 

5.00 

824 

6.90 

2,439 

8.80 

6 

,014 

3.15 

96 

5.05 

854 

6.95 

2,494 

8.85 

6 

,143 

3,20 

104 

5.10 

885 

7.00 

2,550 

8.90 

6 

,272    ' 

3.25 

112 

5.15 

915 

7.05 

2,618 

,       8.95 

6, 

,401 

3.30 

120 

5.20 

946 

7.10 

2,686 

1    «9.00 

6 

.  530 

3.  35 

128  1 

5.25 

976 

7.15 

2,754 

9.05 

<5 

,692 

3.40 

136 

5.30 

1,006 

7.20 

2,822 

9.10 

6, 

854     , 

3.45 

144 

5.35 

1,037 

7.25 

2,890 

9.20 

»» 
t 

,178 

3.50 

152 

5.40 

1,067 

7.30 

2,958 

9.30 

* 

,502 

3.  55 

167 

5.45 

1,098 

7.35 

3, 026 

9.40 

826 

3.60 

182 

5.  50 

1,128 

7.40 

1 

3,094 

9.50 

8 

150     ' 

3.  65 

198 

1 

5.  55 

1,167 

7.45 

3, 162  1 

9.60 

« 

,  524 

3.  70 

213  1 

5.  60 

1,206 

1       7.50 

3,  230 

9.70 

8, 

898 

3.  75 

1 

228 

5.65 

1,246 

1       7. 55 

3,318 

9.80 

9, 

272 

3.80 

243  1 

5.  70 

1,285 

7.60 

3,406 

9.85 

9, 

459 

3.  85 

258 

5.  75 

1,324 

7.  65 

3,  494 

9.90 

9, 

,646 

3.90 

274  ' 

5.80 

1,363 

'       7.70 

3, 582 

10.00 

10, 

020 

3. 95 

2S9 

5.  85 

1,402 

7.75 

3, 670 

'     10. 10 

10 

456 

4.00 

304 

5.  90 

1,442 

7.80 

3,  758 

10.20 

1 

10 

892 

4.  05 

328 

5.  95 

1,481 

7.a5 

3,846 

10.30 

1 

11. 

328 
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Rnlimj  table  for  CaUkill  (Yeek  lU  ASouth  Cairo^  X.  1'.,  tir. — Coutinuetl. 


Gage 
,  hi'ignt. 

I)L«charge. 

height. 

Discharge. 
St'cond-/€et 

Gage 
height. 

DlschHrge. 
Secmui-feei. 

(tjige 
height. 

DlKchaTge. 

fret. 

Seccmd-/e€t.  ] 

Feet. 

' ~ 

Fert. 

I-Vfi. 

Second-ftti. 

10.40 

11,764 

11.80 

19,200 

13.30 

31,680 

14.80 

49, 080 

10.50 

12,200 

11.90 

19,800 

13.40' 

32, 840 

14.90 

1 

50.240    1 

10.60 

12,700 

12. 00 

20,400 

13.50 

34,000 

15.00 

51,400    \ 

10.70 

13,200 

12.10 

21, 160 

13.60 

35,160 

15.10 

52,560 

10.80 

13,  700 

12.20 

21, 920 

13.70 

36, 320 

15.  20 

53,720 

10.90 

14,200 

12.30 

22,680 

13.80 

37,480 

'     15. 30 

54,880 

11.00 

14,700 

12.40 

23,440 

13.90 

38,640 

15.40 

56,040 

11.10 

15,240 

,     12.50 

24,200 

14.00 

39,800 

15.50 

57,200 

11.20 

15,  780 

12.60 

25,000  ; 

1 

14.10 

40,960 

15.60 

58,360 

11.30 

16,320 

12.70 

25,800 

14.20 

42,120 

15.  70 

59, 520 

11.40 

16,860 

1 

12.80 

26,600 

14.30 

43,280 

15.  80 

60,680 

11.50 

17,400 

12.90 

27,400 

14.40 

44,440 

15.90 

61,840 

11.60 

18,000 

13.00 

28,200  i 

14.50 

45,600 

16.00 

63,000 

11.65 

18,300 

13. 10 

29,360  ! 

14.60 

46,760 

1 

11.70 

18,600  ' 

13.  20 

30,520  ; 

14.  70 

47, 920 

a  Extension  by  logarithmic  diagram  above  9.1. 
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Afean  daUij  dMianje^  in  tterond-feetf  of  Cdtubil/  (\eek  at  Smith  Cam)^  X,  )'.,  fifr  I90J-/9().i. 


Day. 

Jan.  t 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1901. 
1 

I 

2 

;           i 

1 

3 

( 

1 

' 

4  

.•■••*.l»«*aBa.   ....... 

1 

^  1 

5 

63 

6 

..___.  .1 

120' 

7 

1 

182 

8 

1 

1 

188 

9 

■    •    •  •  ■ 

128 

•^ 

10 

1 

86 

11 

, 

168 

12 

1 , 

1  . 

144 

13 

.......1....... 

107 
72 
69 

14 

1 

15 

..1 

16 

1 

63 

17 ! 

i 

268 
237 

18 

19 

473 

20 

• 

176 

21 

101  ' 

22 

44 

28 

68 

24 

72 

25 

70 

26 

66 

27 

1 ! 

46 

28 

I 

46 

29 

48 

30 

42 
37 

81 



_  -  - 

_   _  . 

I 

Sept. ;  Oct. 


33 

37 

33 

24 

24 

-^ 
128 

80 

62 

67 

63 

42 

33 

29 

29 

29 

24 

30 

39 

44 

60 

80 
107 
144 
167 
104  I 

68  , 

66  { 

46 

42 

37 


66 
72 
107 
117 
80 
66 
62 
63 
62 
66 
56 
60 
63 
48 
46 
60 
66 
70 
70 
66 
66 
66 
63 
48 
44 


65 
60 
46 
46 
44 
44 
39 
42 
37 
42 
37 
37 
42 
66 
88 
96 
75 
70 
63 
69 
66 
66 
66 
66 
66 


Nov.  .  IHK' 

I 


42 

56 

42 

60 

46 

60 

66 

60 

56 

46 

46 

46 

46 

42 

44 

44 

42 

46 

46 

42 

42 

42 

44 

55 

75 

69 

56 

63 

60 

50 

50, 

»  . 

60 

46  : 

46 

46 
46  I 
42  , 
42 
42 
42  , 


42 

42 

42 

120 

120 

123 

125 

120 

128 

1,037 

613 

622 

2H9 

2,495 

1,206 
824 
49< 
304 
26S 
274 
304 
304 
343 
144 
136 
136 
152 
258 
646 
4»< 


a  Above  rating  table. 
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Mmn  daily  discharge^  in  ttecfftul-feety  of  CaUtiU  i^reek  at  Stmlh  f.hm>,  A'.   }'.,^7r. — (/on'd. 


Day, 

\WL 

1 

2 

3 

4 

5 

6 

( 

.S 

9 

10 

U 

12 

13 

M 

15 

16 

17 

18 

as 

■J) 

21 

22 

23 

24 

2i 

26 

27 

28 

29 

» 

XI 


Jan.      Feb.   ,  Mar. 


425 
352 
410 
498 
498 
401 
328 
712 
213 
167 
136 
120 
120 
120 
104 
120 
104 
72 
63 
63 
88 
9,459 
1.442 
712 
498 
314 
258 
176 
213 
425 
449 


449 
a839 
a  914 
a  496 
nAM 
a  456 
a882 
a  374 
a346 
a360 
o713 
a444 
a  523 
a407 
a  67 
«77 
«99 
a  102 
a  126 
a  164 
nl60 
«156 
a95 
a63 
a  81 
<i87 
(1404 
03,787 


18,600 

i  8,823 

I  2,217 

<  2,328 

2,106 

1,067 

362 

352 

449 

946 

,  1.324 

6,854 

6,272 

3,230 

1,098 

3,094 

7,826 

2,384 

377 

M6 

304 

574 

1,191 

1,116 

854 

780 

724 

933 

1,300 

1,467 

1,067 


Apr. 


1,087 

1,426 

796 

691 

915 

630 

496 

602 

18,300 

4,675 

2,528 

1,976 

1,128 

796 


May. 


702 
590 
473 
425 
401 
401 
362 
352 
314 
289 
274 
243 
249 
219 
289 
352 


SS2 

289 

280 

268 

249 

237 

219 

213 

182 

152 

136 

120 

117 

107 

104 

80 

72 

289 

63 

68 

68 

56 

53 

63 

68 

59 

88 

123 

112 

93 

72 


June. 


68 
62 

56 
62 
62 
59 
63 
55 
50 
46 
42 
53 
50 
46 
50 
63 
62 
53 
59 
55 
55 
55 
53 
46 
44 
42 
37 
55 
268 


July.     Aug. 


Hi'pt.  ,   (k-t.   ,  Nov.     I)w. 


I 


149 

117 

91 

88 

85 

522 

401 

280 

243 

198 

182 

167 

68 

56 

55 

50 

46 

42 

46 

498 

2,890 

1.995 

2,017 

1,691 

2.659 

3,026 

328 

401 

498 

488 

425 


I 


546 
1,191 
488  I 
362 
258 
522 
401 
280 
243 
198 
167 
167 
144 

96  j 
104 

96 

80! 

65  ' 

96 

88 

75 

70 

65 

56 

50 

46 

46 

48 

59 

70 

8^ 


63 

57 

50 

49 

49 

46 

49 

53 

63 

207 

167 

117 

136 

161 

128 

101 

80 

68 

70 

112 

149 

123 

101 

88 

112 

176 

473 

657 

1,948 

2,822 


1,691 
1,230 
946 
712 
602 
563 
498 
415 
328 
274 
283 
874 
^2 
425 
377 
319 
283 
252 
243 
252 
222 
207 
182 
192 
182 
152 
167 
1,465 
1,006 
657 
522 


449 

377 

328 

288 

274 

252 

237 

222  I 

198  I 

167 

152 

167 ; 

192 
161 
152 
136 
136 
125 
120 
117 
120 
104 
104 
96 
104 
120 
258 
867 
243 
191 


182 
191 
248 
391 
304 
304 
283 
24S 
213 
828 
498 
867 
304 
304 
289 
563 
1,853 
1,065 
824 
712 
2,051 
5,059 
2,217 
908 
741 
2,061 
473 
401 
367 
289 
258 


a  Special  ice  correction. 
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Mean  daily  dMuirgej  in  Hecond-feetf  of  VaUkitl  Creek  at  SotUh  CuirOj  N.  1.,  etc. — CoiiM. 


Day. 


1903. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Ntiv. 

I>t*f. 

228 

546 

2,645 

1,324 

99 

18 

376 

44 

1,360 

82 

206 

1 

120 

252 

449 

J,  006 

854 

88 

18 

258 

42 

796 

32 

176 

120 

473 

459 

685 

712 

83 

18 

176 

35 

574 

32 

167 

115 

885 

1,067 

657 

685 

72 

18 

139 

•36 

410 

28 

152 

104 

629 

915 

602 

546 

72 

18 

91 

198 

314 

28 

218 

101 

459 

512 

674 

522 

68 

18 

115 

249 

249 

32 

263 

104 

343 

425 

6S5 

483 

63 

18 

80 

188 

182 

32 

22H 

104 

304 

304 

1,128 

602 

59 

25 

82 

139 

148 

90 

176 

•     104 

182 

274 

2,495 

1,006 

55 

22 

69 

101 

132 

(°) 

162 

1<M 

152 

258 

1,758 

657 

62 

20 

64 

88 

107 

13,700 

152 

IW 

152 

295 

3,230 

522 

46 

21 

44 

72 

101 

3,160 

144 

88 

182 

1,285 

1,663 

425 

46 

1,442 

42 

70 

88 

I.MS 

136 

«8 

144 

674 

2,051 

401 

46 

1,167 

40 

65 

72 

1,324 

136 

328 

144 

459 

946 

449 

46 

522 

35 

52 

65 

1,006 

136 

M6 

152 

377 

780 

1,402 

46 

1,167 

34 

47 

63 

812 

132 

400 

141 

319 

685 

1,663 

42 

1,006 

29 

46 

54 

701 

120 

243 

162 

213 

557 

930 

37 

646 

61 

42 

.76 

657 

766 

24S 

125 

158 

607 

629 

37 

473 

32 

37 

128 

766 

629 

212 

85 

222 

449 

522 

37 

328 

46 

37 

101 

612 

462 

152 

109 

182 

449 

426 

33 

376 

47 

120 

70 

556 

411 

1,760 

401 

222 

401 

362 

29 

2,686 

60 

67 

66 

506 

297 

1,530 

657 

198 

2,162 

314 

29 

1,805 

46 

56 

54 

449 

263 

cm 

622 

131 

6,692 

289 

26 

1,418 

46 

50 

60 

440 

243 

590 

522 

152 

3,853 

289 

24 

3,094 

46 

42 

46 

440 

288 

473 

367 

131 

1,442 

243 

24 

1,442 

37 

48 

42 

381. 

222 

4OT 

182 

123 

976 

213 

24 

916 

32 

128 

37 

360 

162 

449 

176 

112 

602 

167 

24 

602 

28 

104 

37 

297 

148 

573 

192 

3,758 

602 

139 

30 

425 

26 

88 

37 

274 

131 

590 

377 

574 

131 

20 

449 

28 

1,363 

32 

258 

120 

546 

1,615 

507 

112 

20 

498 

44 

3,406 

32 

243 

120 

546 

741 

« 

2,754 

aAl> 

18 
ove  rati 

54 

3,230 

243 

— 

546 

ng  tabl 

e. 

' 
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EntimaUd  moiUtUy  discharge  of  VaU^kill  Creek  at  SotUh  O/iro,  X.  Y.^for  li)0t-190,L 

[Drainage  area,  263  nquare  miles.] 


Month. 


1901. 


Jnly 

Atigast 

September. 

(Hober  ... 
November . 
December  . 


Discfaari^e  In  8econd-ft»€t. 


Run-ofT. 


Maximum. 


473 

167 

117 

96 

75 

2,495 


1902. 


January... 
February . . 

March 

April 

Mav 

m 

June 

July 

August 

September. 
October  ._, 
November . 
December  . 


9,459 

3,787 

18,600 

18,300 

352 

268 

3,026 

1,191 

2,822 

1,691 

449 

5,059 


The  year 


1903. 


January . . . 
February . . 

March 

April 

>Iay 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


18,600 


1, 615 
3,758 
6,692 
1,663 
99 
3,094 
376 
3,406 
1,360 


766 
1,760 


Minimum. 


37 
24 
42 
37 
42 
42 


63 
63 

304 

219 
53 
37 
42 
46 
46 

152 
96 

182 


Mean. 


Second-feet 
per  sq.  mile. 


114 
57 
60 
53 
48 

400 


37 


85 

112 

401 

112 

18 

18 

26 

35 

38 

28 

120 

88 


615 

451 

2,598 

1,398 

144 

61 

639 

202 

283 

520 

199 

784 


I 


658 

356 

508 

1,407 

567 

45 
686 

74 
332 
183 
748 
232 
390 


0.433 
.217 
.228 
.201 
.182 

1.520 


2.  337 
1.714 
9.872 
5.312 

.547 

.232 
2.428 

.768 
1.075 
1.976 

.756 
2.979 

2.  510 


1. 350 
1.930 
5.340 
2.160 

.170 
2.610 

.280 
1.260 

.700 
2.840 

.880 
1.480 


Deptli  In 
incheN. 


0.50 
.25 
.26 
.23 
.20 

1.75 


2.70 

1.78 

11.38 

5.93 

.63 

.26 
2.80 

.89 
1.20 
2.28 

.85 
3.44 


;m.14 

1.56 
2.01 
6.17 
2.41 

.20 
2.91 

.32 
1.45 

'.78 
3.27 

.98 
1.71 
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MOHAWK  RIVER  AT   DUN8BACH   FERRY,  N.  Y. 

This  station  is  located  at  the  dam  of  the  West  Troy  Water  Company, 
9  miles  from  the  mouth  of  Mohawk  River.  The  station  was  established 
March  12, 1898,  and  a  record  has  been  maintained  since  that  date  with 
the  exception  of  the  period  from  April,  1899  to  August,  1900. 

Records  were  formerly  maintained  on  Mohawk  River  at  the  New 
York  Stat^.  dam  at  Rexford  Flats  and  at  Freeman's  bridge,  Schenec- 
tady, about  4  and  8  miles  above  Dunsbach  Ferry,  respectively.  Owing 
to  the  practical  duplication  of  these  records  at  Dunsbach  Ferry  gaging 
station,  the  Rexford  Flats  and  Freeman's  bridge  stations  were  discon- 
tinued January  1,  1902. 

The  left  wing  of  the  Dunsbach  Ferry  dam  was  injured  during  the 
high  water  of  1902,  necessitating  a  slight  change  in  the  discharge  calcula- 
tion. Owing  to  roughness  of  the  injured  portion  of  the  crest,  the  data 
are  considered  somewhat  less  precise  than  formerly.  During  the  yeRV 
1902  a  66-inch  old-pattern  American  turbine  in  the  adjoining  pumping 
station  was  replaced  by  a  54:-inch  Victor  turbine.  A  record  of  the 
effective  head  of  the  water  wheels  and  of  the  extent  to  which  the 
wheelk)  are  run  is  kept,  from  which  the  discharge  through  the  turbine^s 
is  calculated,  and  added  to  the  flow  over  the  dam  to  obtain  the  total 
flow  of  the  stream. 

SCHOHARIE   CREEK   AT  MILL   POINT,  N.  Y. 

This  station  was  established  July  6, 1900,  to  temporarily  replace  the 
station  at  the  dam  at  Schoharie  Falls,  1  mile  upstream.  The  station 
was  discontinued  September  26,  1903.  The  record  at  the  dam  was 
interrupted  October  10,  1903,  by  a  freshet  which  carried  away  part  of 
the  dam. 

A  single  discharge  measurement  was  made  by  E.  P.  Roundey  May 
30,  1903.     The  result  showed  a  discharge  of  196  second-feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R,  E.  Horton,  district  hydrographer. 


HOYT.] 


HUDSOK    RIYEB   D&AINAGE   BA8IN. 


191 


Mean  tUtUy  giigf  height^  infeety  of  Schoharie  Creek  (U  Mill  Point,  X.  )'.,  fttr  iy0.i. 


Day. 

'    Jan. 

2.15 
2.25 
2.20 
3.60 
2.90 
2.60 
2.10 
2.05 
1.95 
1.95 
1.90 
1.95 
2.00 
2.00 
1.95 
1.96 
1.90 
1.90 
1.95 
2.05 
2.00 
1.95 
1.95 
1.95 
1.80 
1.70 
1.70 
1.75 
1.90 
4.70 
3.45 

Feb. 

2.M 
2.44 
2.64 
3.04 
4.04 
3.54 
3.29 
3.09 
2.64 
2.24 
2.09 
4.24 
3.14 
2.M 
2.34 
2.24 
1.99 
l.»l 
1.79 
1.69 
1.64 
1.64 
1.59 
1.54 
1.54 
1.49 
1.49 
1.69 

Mar.       Apr. 

7.93        8.57 
4.43        2.87 
2.93        2.72 
2.78        2.62 
2.63         2.67 

May. 

1. 81 

1.21 

1.16 

1.11 

l.ll 

1.06 

1.01 

.86 

.81 

.66 

046 

.61 

.76 

.46 

.11 

.41 

.86 

.86 

.31 

1.56 

2.46 

1.61 

1.86 

1.81 

2.31 

2.21 

1.81 

2.11 

2.16 

2.01 

2.16 

June. 

2.20 
2.20 
2.15 
2.10 
2.15 
1.82 
2.20 
2.25 
2.20 
2.25 
2.20 
2.95 
5.45 
8.90 
4.15 
4.65 
4.10 
8.65 
3.55 
8.40 
4.80 
6.30 
5.30 
6.05 
5.85 
4.30 
4.15 
8.95 
8.40 
.  8.60 

July. 

1 

8.59 

3.49 

3.39 

'      3.29 

8.19 

<      8.04 

■      2.79 

2.69 

2.64 

2.59 

2..M 

2.49 

2.44 

2.34 

2.29 

2.29 

2.29 

2.24 

2.19 

2.24 

2.29 

2.34 

2.39 

2.59 

2.54 

2.44 

2.29 

2.29 

2.24 

2.84 

2.89 

AU|f. 

2.58 
2.63 
2.48 
2.48 
'      2.38 
3.88 
8.28 
3.28 
8.28 
8.43 
3.38 
3.23 
2.78 
2.58 
2.53 
2.48 
2.48 
2.43 
2.38 
2.88 
2.83 
2.78 
2.63 
2.48 
2.48 

• 

2.78 
3.48 
8.38 
4.18 
5.68 
5.38 

Sept. 

1 

4  76 

f* 

4.81 

3 

4.21 

4 

8.46 

5 

3.31 

6 

7 

2.M 
2.68 

2,87 
2.27 

3.26 
'        3.21 

^ 

3.18         2.27 
5.33        2.32 
4.23         2.37 
5.73         2.27 
4.28  r      2.22 

3.06 

9 

10 

11 

,        2.86 
2.71 
2.56 

12 

2  41 

13 

3.53 
8.28 
8.03 
2.78 
2,58 
2.53 
2.53 
2.48 
2.48 
2.63 
5.01 
6.83 
4.18 
3.83 

2.12 
2.12 
2.07 
3.07 
2.57 
2.32 
2.17 
1.92 
1.82 
1.72 
1.67 
1.62 
1.57 
1-.^ 

2.41 

14 

2.36 

15 

2  81 



16 

17 

1. 

2.26 
2.21 
2  21 

19 

20 

21 

2.16 
2.16 
2.16 

22 

2.11 

23 

2.11 

24 

2.06 

25 

2.11 

2S 

2.16 

■27 

2. 98         1-  47 

(°) 

28 ■ 

29 

30 

Jl 

2.58 
2.53 
2.48 
3.96 

1.42 
1.42 
1.37 

1 

a] 

End  of  r 

Bcord. 

8CHOHARIE   CREEK  AT  PRATT8VILI.E,  N.  Y. 

This  station  was  established  November  7, 1902,  by  C.  C.  Covert.  It 
k  located  at  the  highway  bridge  at  the  lower  end  of  the  village  of 
Prattsville,  N.  Y.,  1\  miles  below  the  junction  of  Batavia  Kill  and 
Schoharie  Creek.  The  original  wire  gage  was  attached  to  the  steel 
floor  beams  of  the  bridge  on  the  upstream  side.  A  standard  chain 
gage  was  installed  July  18, 1903,  by  F.  H.  Tillinghast.  The  gage  datum 
was  not  changed.  The  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  25.74  feet.  The  gage  is  read  twice  each  day  by  James 
Brennan.  Discharge  measarements  are  made  from  the  downstream 
side  of  the  single-span  highVay  bridge  to  which  the  gage  is  attached. 
The  bridge  has  a  length  between  abutments  of  185  feet.  The  initial 
point  for  soundings  is  the  top  of  the  face  of  the  left  abutment  at  the 
downstream  side  of  the  bridge.  The  channel  is  straight  for  300  feet 
above  and  for  600  feet  below  the  station.     At  low  water  the  current  is 
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sluggish  and  discharge  measurements  are  made  by  wading  a  short  dis- 
tance below  the  bridge.  Both  banks  are  high  enough  to  prevent  over- 
flow. The  bed  of  the  stream  is  composed  of  gravel.  The  bench  mark 
is  a  circle  in  white  paint  on  a  bowlder  at  the  right  end  of  the  bridge  on 
the  downstream  side.  Its  elevation  is  20.97  feet  above  gage  datum, 
and  1,151  feet  above  sea  level.  The  top  of  the  gage  pulley  has  an 
elevation  of  25.72  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Schoharie  Creek  at  PratisvUley  N.  3'.,  hi  IftO^  and  19f>.-f. 


Date. 


1902. 


November  7 
December  4. 


1908. 

February  5 

March  10 

May  7 

May  14 

May  15 

June  4 

June  15 do 

June  30 i do 

July  18 1 do 


Hydrographer. 


C.  C.  Covert 

F.  H.  Tillinghast. 


F.  H.  Tillinghast. 
....do 


do 
do 
do 
do 


August  26. 
August  30. 


.do 
do 


Gage 
height 

Dischaixe. 

Frri. 

Second/ffi. 

5.56 

:i42 

5.60 

:wo 

6.60 

«  U  042 

6.92 

1.611 

5.10 

136 

5.00 

99 

5.02 

111 

4.72 

:i2 

8.08 

3,200 

5.98 

652 

4.86 

5o 

6.29 

S06 

7.62 

2,173 

a  Creek  fuUoflce. 
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Meitn  daily  gage  height^  in  feet,  of  Schoharie  Creek  at  PraJUsvULe,  N.  1',  etc. — Continued. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Kov. 

Dcf. 

1902. 
1 

5.20 

2 

5.20 

3 

*••*.•. 

L 

1 

5.50 

4 

1 

, 

5.60 

5-. ...... ...... 

• 

5.52 

6 

1 

1 

5.50 

4..        _.......•• 

1 

1 

5.50 

8 

1 

1            1 

5.50 

9 

1 

1 

5.40 
5.40 
5.40 

5.45 

10     

; 

5.40 

11 

1 

1 

, 

5.35 

12     

1 

5.40 
5.85 
5.30 
5.30 

5.80 

13       

1 

1 

1 

5.20 

1 

5.20 

15         

1 

1 

1                            ' 

5.20 

16     

1    .    . 

1 

5.30 
5.30 
5.80 

5.20 

17         

7.65 

1 

7.20 

19          

i 

1 

1 

i 

5.20 
5.20 
5.20 
5.20 
5.10 
5.10 
5.35 
5.15 
5.40 
5.55 
5.30 
5.30 

6.18 

1                         ' 

6.00 

■>1 

i 

1 

5.96 

i 

9.80 

23          

..I 

J 

1 

7.30 

1 

6.43 

'W^          

..      1    .     - 

6.15 

im 

t 

1 

6.05 

27          

!               1 

5.90 

28   

1 

1 

1 

5.a5 

i 

1 

5.82 

^       

!              I 

5.72 

31 

5.72 

1 

-   1 

_l 

IRR97— 04— 

—13 
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Mean  daUy  gage  heigfUy  in  feet,  of  Schoharie  Creek  at  PraUsviUe,  N,  K,  etc. — ContinuecL 


Days. 


1903. 

1 

2 

3 

4 

5 

6 !. 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28.. 

24 

25 

26 

27 

28 

29 

30 

81 


Jan. 


5.68 
5.65 
6.18 
6.25 
5.85 
6.70 
6.70 
5.68 
5.65 
5.65 
5.70 
5.70 
5.65 
5.65 
5.70 
5.70 
5.65 
5.65 
5.65 
5.65 
5.70 
6.78 
5.62 
5.65 
5.61 
6.00 
5.90 
6.80 
6.98 
7.55 
6.22 


Feb. 


Mar. 


5.95 
5.68 
6.65 
6.80 
6.25 
6.05 
6.05 
5.90 
5.85 
5.75 
5.70 
6.90 
6.20 
5.80 
5.72 
6.10 
6.15 
6.20 
6.20 
6.20 
6.20 
6.20 
6.25 
6.17 
6.10 
5.95 
6.88 
10.56 


7.72 
6.68 
6.82 
6.12 
6.07 
6.06 
5.90 
6.80 
7.88 
7.00 
8.12 
7.25 
6.78 
6.55 
6.78 
6.55 
6.42 
6.25 
6.15 
6.10 
6.22 
8.20 
9.77 
8.40 
7.26 
6.75 
6.38 
6.10 
6.05 
5.90 
7.50 


Apr. 

May 

June. 

July. 

Aug. 

Sept. 

6.62 

5.25 

4.75 

5.75 

4.98 

7.10 

6.18 

5.22 

4.75 

5.68 

4.90 

6.20 

6.18 

5.22 

4.75 

5.40 

4.90 

6.80 

6.85 

5.20 

4.75 

5.20 

4.92 

6.50 

6.10 

5.18 

4.76 

5.20 

5.82 

5.48 

6.00 

5.10 

4.72 

5.20 

5.85 

5.48 

6.00 

5.10 

4.72 

5.18 

5.78 

5.40 

6.15 

5.10 

4.72 

5.10 

5.45 

5.88 

7.00 

5.10 

4.85 

5.02 

5.80 

5.25 

6.40 

5.05 

4.78 

5.00 

5.32 

5.20 

6.15 

5.08 

4.90 

5.00 

5.22 

5.22 

6.00 

5.00 

7.88 

4.95 

6.2Q 

5.20 

5.88 

4.97 

7.20 

4.90 

5.12 

5.12 

5.80 

5.00 

6.30 

4.90 

5.10 

5.12 

6.75 

5.00 

7.25 

4.90 

5.00 

5.02 

6.45 

6.00 

7.20 

4.85 

5.00 

5.10 

6.85 

4.95 

6.85 

4.85 

5.00 

5.12 

6.15 

4.90 

6.05 

4.88 

5.00 

5.88 

5.98 

4.90 

5.80 

4.95 

5.00 

5.45 

5.85 

4.85 

5.65 

5.00 

6.55 

5.20 

6.78 

4.85 

7.06 

5.66 

6.80 

5.18 

5.68 

4.85 

6.95 

5.58 

6.15 

5.10 

5.40 

4.85 

6.68 

5.82 

6.08 

5.06 

6.60 

4.85 

7.62 

5.18 

5.88 

5.06 

5.50 

4.80 

6.75 

6.02 

5.95 

5.02 

5.50 

4.80 

6.80 

4.98 

6.15 

5.00 

5.45 

4.80 

5.95 

4.92 

5.72 

5.00 

5.88 

4.80 

6.75 

4.90 

6.85 

5.05 

5.82 

4.80 

5.80 

4.92 

8.76 

5.02 

5.28 

4.80 

6.18 

5.12 

7.82 

5.00 

4.88 

5.02 

7.75 

Oct. 


4.96 
4.98 
4.96 
4.96 
4.95 
5.00 
4.98 
6.20 
19.95 
9.80 
8.35 
7.35 
6.55 
6.20 
5.95 
6.70 
5.62 
5.65 
5.62 
5.48 
5.85 
6.80 
5.25 
5.28 
5.25 
5.22 
5.18 
5.18 
6.18 
5.12 
5.10 


1 


Nov.  I  Dec. 


5.00 
5.10 
5.10 
5.10 
5.08 
4.96 
4.90 
4.90 
4.88 

A.m 

4.80 
4.80 
4.80 
5.95 
5.80 
5.70 
5.70 
5.  GO 
5.60 
7.50 
7. 35 
6.25 
5.80 
5.70 
5.68 
5.55 
5.S5 
5.40 
5.48 
5. 63 
5.60 


4.98 
4.92 
4.92 
4.90 
4.88 
4.88 
4.85 
4.80 
4.80 
4.82 
5.42 
5.78 
6.00 
5.65 
5.30 
5.20 
5.22 
5.20 
5.18 
5.25 
5.30 
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EAST  CANADA  CREEK  AT  DOLGEVILLE,  N.  T. 

This  station  was  established  September  28,  1898.  The  depth  of  the 
crest  of  the  dam  and  readings  of  the  gate  opening  of  turbines  are 
taken  twice  daily. 

In  calculating  the  record  for  1903,  special  weir  coefficients  have  been 
utilized,  which  were  derived  from  experiments  on  a  model  of  the 
Dolgeville  dam,  made  at  Cornell  University  hydraulic  laboratory  in 
1903  by  the  United  States  Geological  Survey. 

Mean  daily  gage  heighi,  in  feet,  of  East  Canada  Creek  at  DolffeinUe,  N.  Y.,for  190S, 


1., 

2.. 

a.. 

4.. 
5.. 
6. 
7.. 
8.. 
».. 
10. 

u. 

12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 

20. 

a. 
a. 

23. 
24. 
25. 

as. 

Ti. 

28. 
29. 


Day. 


Jaii.a 


Feb.a 


826 
917 
1.211 
881 
939 
752 
667 
573 
588 
474 
484 
516 
486 
414 
819 
406 
409 
229 
287 


1,080 
860 


505 
851 
468 

684 
669 


» 1,296 

31 1,296 


Mean. 


666 


1,529 

1.627 

1,129 

1,161 

1,639 

1,296 

1,116 

866 

641 

623 

643 

1,719 

1,708 

1,440 

1,221 

886 

628 

591 

485 

583 

825 

864 

724 

746 

600 

478 

878 

1,096 


971 


Mar.a 


3,021 
2,817 
1,972 
1,565 
1.144 
1,013 

991 
1,027 
3,294 
3,203 
7,123 
5,626 
4,394 
8,596 
3,095 
2.867 
2,472 
2,295 
2,.771 
8,533 
4,686 
4,639 
5,513 
6,615 
4,128 
2,725 
2,065 
1,923 
1.581 

879 
2,808 


3,042 


Apr. 


2.512 

2,076 

2,110 

2,690 

1,838 

1,496 

1,780 

2,660 

2,081 

2,081 

1,765 

1,452 

1,279 

1,102 

1,028 

988 

889 

788 

741 

696 

644 

600 

596 

506 

657 

510 

510 

447 

447 

415 


May.    June. 


415 
894 
297 
263 
306 
95 
257 
217 
252 
688 
191 
191 
129 
125 
110 
106 
b66 
121 
139 
106 
109 
109 
109 
(>66 
125 
95 
101 
95 
95 
65 
661 


1,234 


156 


July. 


95 

99 

80 

80 

100 

85 

88 

112 

199 

422 

179 

1,289 

1,740 

1,186 

1,047 

675 

606 

671 

694 

578 

1,501 

1,935 

2,635 

3,609 

1,800 

1,970 

1,425 

979 

914 

884 


919 


1.510 
1,220 
815 
662 
627 
561 
566 
561 
428 
258 
182 
175 
116 
124 
175 
248 
219 
190 
296 
368 
423 
440 
661 
724 
465 
384 
390 
263 
248 
390 
316 


Aug. 


250 
246 
185 
365 
1,249 
913 


Sept. 


448 


657 

678 

1,018 

760 

1,245 

918 

716 

428 

342 

807 

177 

211 

533 

461 

804 

140 

159 

740 

2,205 

1,476 

1,125 

954 

1.000 

863 


695 


736 
578 
457 
347 
245 
M80 


Oct 


229 
123 
196 
152 
124 

(*) 
126 

149 
163 
112 
172 
121 

5117 
124 
119 
127 
125 
134 
120 

M25 
\U 
134 
123 


Nov. 


187 


174 

182 

149 

97 

974 

827 

523 

861 

5,588 

5.978 

8,038 

1,767 

1,223 

838 

785 

633 

523 

1,772 

1,318 

994 

664 

625 

516 

500 

423 

381 

364 

864 

412  i 

387 

222 


1.068 


288 
277 
282 
214 
196 
405 
298 
257 
262 
221 
185 
196 
207 
196 
233 
281 
571 
862 
557 
587 
456 
897 
432 
884 
371 
329 
148 
210 
163 
137 


Dec. 


318 


93 
162 
219 
159 
177 
177 
151 
129 
175 
188 
201 
191 
216 
171 
216 
177 
202 
175 
199 
247 
676 
694 
535 
478 
368 
400 
276 
238 
220 
236 
238 

257 


a  Approximate. 


5  Sunday. 
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Estimated  nunUhly  discharge  of  East  Canada  Creek  at  DolgemUe,  N.  K,  for  1903. 

[Drainage  area,  256  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


The  year 


1,296 
1,719 
7,123 
2,660 

415 
3,609 
1,510 
2,205 

736 
5,973 

852 

694 


Minimum  .a       Mean 


C666 

C971 

^^3,042 

1,234 

156 

919 

448 

695 

187 

1,068 

318 

257 


Second-feet 

per  SQuare 

mile. 


Depth  in 
inches. 


Rainfall 
in 


4.82 
.61 
3.59 
1.75 
2.72 
.73 
4.18 
1.24 
1.00 


5.40 
.70 
4.02 
2.01 
3.13 
.82 
4.81 
1.39 
1.15 


2.38 
6.75 
1.63 
.18 
8.68 
5.71 
7.26 
1.30 
8.34 
<^2. 10 
1.57 


a  One  day  minimum  controlled  by  pondage. 

b  At  Balesbury  Inlet. 

c  Approximate,  owing  to  ice  obfltructions. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

MOHAWK  RIVER  AT  LITTLE   FALLS,  N.  T. 

The  gaging  station  is  situated  at  the  dam  and  mills  of  the  Gilbert 
Knitting  Company  and  the  Little  Falls  Paper  Company,  where  rec- 
ords of  the  depth  wasted  over  the  dam  and  of  the  run  of  the  water 
wheels  are  kept.  The  record  at  this  station  was  maintained  during 
1903,  but  the  computation  of  the  discharge  has  been  withheld  awaiting 
the  results  of  experiments  made  to  detennine  more  accurately  coeffi- 
cients for  the  crest  of  the  dam. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

WEST  CANADA  CREEK  AT  TWIN    HOCK  BRIDGE,  N.  T. 

This  station  was  established  September  7,  1900,  by  R.  E.  Horton. 
The  gage  readings  are  furnished  by  the  Utica  Gas  and  Electric  Com- 
pany. The  station  is  located  at  the  highway  bridge,  2  miles  from 
Hinckley,  N.  Y.  The  gage  is  a  vertical  board  fastened  to  the 
upstream  side  of  the  right  al)utment.  It  is  read  twice  each  da^'  by 
George  Rood.  Discharge  measurements  are  made  from  the  two-.span 
bridge  to  which  the  gage  is  attached.     The  bridge  has  a  total  span  of 
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168  feet  between  abutmentj^.  The  initial  point  for  Houndings  is  the 
face  of  the  left  abutment  on  the  downstream  side.  The  channel  is 
straight  for  500  feet  above  and  for  800  feet  below  the  station.  At  low 
water  there  is  a  rift  about  500  feet  below  the  station.  The  current  is 
swift  and  has  a  well-distributed  velocity.  Both  banks  are  sufficiently 
high  to  prevent  overflow,  and  all  water  pajsses  beneath  the  bridge  at 
all  stages.  The  bed  of  the  stream  is  composed  of  gravel  and  cobble- 
stones, with  occasional  bowlders,  and  is  not  subject  to  change.  The 
bench  mark  is  the  corner  of  the  coping  of  the  right  abutment  at  the 
upstream  end  of  the  bridge  seat  directly  over  the  gage.  Its  elevation 
is  15.50  feet  above  the  zero  of  the  gage. ' 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi-apher. 

Ditrhiirge  measftremeiits  of  West  (hnada  (h-eek  at  Ttmn  Rock  Bridge,  N.  Y,,  in  1903. 


Date. 


Hydrofprapher. 


februarv2l '  C.  C.  Covert 

February  24 i  H.  R.  Beebe 

February  25 do 

Do 

March  17 

March  24 

Do 


March  25 do 


Do 

Aprill 

Do 

May  13 

Do 

May  14 

>Iay26 

Do 

Jnne  2 1 do 

Do do 

June  11 do 


do 

do 

do 

H.  H.  Halsey. 

do 

C.  C.  Covert . . 
H.  H.  Halsey 
do 


July  7 

August  21  ... 
August  22  ... 
September  28 


C.  C.  Covert . . 
E.  P.  Rounder 

« 

do 

H.  H.  Halsey. 


Gage 
height. 

Dischanfe. 

FeH. 

Se(rmd-/eet. 

«3.80 

ft  628 

«3.60 

ft  651 

«3.54 

ft  625 

«3.51 

ft  616 

/4.845 

^3,845 

12.00 

c  15, 452 

11.60 

<*  11,908 

7.95 

c  7,629 

7.90 

c  7, 672 

5.65 

e 4, 517 

5.75 

c 4, 791 

1.05 

^362 

1.05 

<^393 

1.15 

CS79 

.55 

C23S 

.55 

C242 

.45 

M53 

.50 

<^161 

.52 

C201 

1.675 

<-670 

2.40 

^775 

2.00 

<?615 

.80 

'^301 

a  MeasurementB  made  under  ice  with  average  thickness  of  1.5  feet. 

b  Creek  covered  with  ice  1  foot  2  inches  thick. 

f  DiiKhaige  slightly  alTected  by  log  jam. 

<<  Surface  velocity  used. 

«  Normal. 

/Slight  reduction  in  dlschaige  March  16  to  August  31,  inclusive, due  to  log  jam  in  stream. 
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[no.  97. 


Mean  daily  discharge^  in  second-feet ^  of  Wed  Canada  Creek  at  Twin  Bock  Bridfjey  X,  }"., 

for  1900-190S. 


bay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dw. 

1.. 

1900. 

305 
270 
240 
255 
225 
210 
240 
305 
270 

330 

700 

415 

892 

440 

770 

3,433 

3,095 

1.863 

70t» 

2 1 

1 

.Vo 

3 ' 

i 

1 

! 

1,010 

4 

i 

W5 

5 ' 

1             1 

H^ 

6 ! 

r><>s 

7 

1 

1 

570 

8 ' 

i 

5TU 

9 ! 

1 

1 

162 
156 
162 
156 

cy> 

10 

1 

1 

330         602 

<vV> 

11 ' 

1 

1 

305 
255 

1,04S 
925 

(h}5 

12 1 

1 

<^t5 

1 
13 

1 

162 

225  '      6ti8 

tU') 

14 ! 

162 
168 

2H0 

490 
515 

700 
635 

fti5 

*  1 

15 

• 

400 

16 

415         (!3o 

400 

17 1 

182 

392 
370 
350 
440 

6:«> 

845 
4,562 
4.319 

400 

18 

151 
151 
786 
1,731 
1.280 
635 
850 
415 
330 
350 
370 
305 
830 

4W 

19 1 

400 

20 

400 

21 



t I V 

232     4,319 
225     3. 319 

4(« 

22 ' 

' 1 

1                      1 

400 

23 

1,241 
1,856 

808 

2,555 
1,010 
5.515 

4^0 

24 

1 

460 

25 

440 

26 

1 

770  '  5,450 
1, 437     3-  263 

4a) 

27 

1 

1 

420 

28 

968 
440 
465 

2,347 
925 
770 

400 

29 -- 1 

400 

30.. 

^ 

1 

31 - 

■ 

••"•■•"    •■-•••■ 

635 

Mean.... 



1 

1 

396 

483 

1,882 

5.SS 

1  -     - 

_ . 

—     _ 
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Mr'an  daily  discJuvrge^  in  serofiff  feety  of  Went  (\mad*i  <Wf'k'  at  Tirin  Rock  Bridge^  X,  F., 

t't/: — Continued. 


1. 

3. 
4. 
5. 
6. 


7. 

8. 

9. 
10. 
11. 
V2. 
13. 
14. 
15. 
16. 
17. 
1». 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
SI. 


Day. 


i9in. 


Sfean. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8ept. 

(Vt. 

Nov. 

Deo. 

400 

600 

600 

3,536 

4.650 

2,060 

280 

880 

600 

310 

170 

320 

400 

600 

600 

3,624 

4,320 

1,660 

270 

880 

620 

290 

170 

380 

400 

GOO 

600 

3,306 

3,740 

2,150 

410 

450 

570 

310 

360 

400 

400 

600 

600 

2,307 

3,000 

1,470 

310 

390 

520 

290 

290 

840 

400 

600 

600 

2,449 

900 

2,400 

300 

450 

470 

290 

420 

320 

490 

600 

GOO 

2,202 

830 

3,480 

600 

500 

440 

270 

480 

820 

490 

600 

600 

1.426 

640 

3,040 

540 

540 

280 

330 

460 

820 

490 

600 

600 

1.140 

550 

2,280 

510 

760 

260 

300 

410 

290 

460 

600 

610 

1,382 

500 

830 

480 

l.MO 

340 

300 

420 

290 

460 

600 

620 

1,404 

640 

900 

410 

1.510 

170 

220 

830 

700 

420 

600 

610 

1,633 

1,700 

740 

:i80 

510 

170 

250 

860 

1,860 

420 

600 

600 

1,449 

2.450 

590 

510 

700 

250 

250 

480 

1,260 

420 

600 

fi60 

1,197 

2,0fi0 

570 

460 

670 

640 

370 

520 

1,160 

420 

600 

540 

2, 191 

1,200 

450 

800 

620 

MO 

1,320 

1,830 

760 

420 

600 

640 

2,191 

900 

300 

190 

510 

460 

850 

1,380 

34.350 

440 

600 

1.306 

l,9t57 

?20 

300 

170 

470 

800 

800 

1,400 

8,490 

440 

600 

921 

1,463 

1,200 

280 

160 

440 

640 

720 

1,280 

7,940 

430 

600 

950 

1,376 

1,480 

280 

640 

440 

510 

580 

l,-260 

5,710 

420 

GOO 

806 

2,123 

1,200 

300 

540 

330 

530 

550 

600 

5,580 

600 

600 

836 

2,232 

1,280 

1,200 

390 

220 

740 

520 

410 

5,190 

600 

600 

883 

2,9*y> 

1,370 

760 

330 

260 

620 

470 

440 

5,190 

600 

600 

939 

2,608 

1,260 

900 

180 

260 

450 

460 

360 

2,103 

600 

600 

1,383 

2.436 

1,260 

1,660 

200 

220 

400 

410 

340 

1,318 

600 

600 

1,612 

2,668 

760 

900 

190 

260 

280 

470 

320 

1,183 

600 

600 

2,795 

2,475 

580 

540 

230 

460 

230 

480 

350 

1,010 

600 

600 

3,275 

2,673 

560 

410 

290 

330 

260 

460 

860 

1,010 

600 

600 

2,736 

2,700 

560 

330 

430 

300 

800 

270 

480 

1,010 

600 

600 

4,785 

9,116 

640 

290 

600 

190 

280 

270 

380 

1,010 

600 

3,698 

8,060 

1,200 

270 

1,160 

190 

290 

250 

830 

1,010 

600 

3,366 

4,692 

1,300 

300 

1,430 

150 

280 

270 

300 

1,010 

600 

600 

4,492 

1,300 

740 

489 

— 

180 

180 

631 

1,010 

497 

1,408 

2,698 



1,441 

1,054 

487 

431 

422 

2,976 
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[no.  97. 


Mean  daily  dUcJutrgej  in  second /My  of  Wed  Canuda  Creek  at  Twin  Rock  Bridgt\  X.  )'. , 

etc, — Continued. 


Day. 


1902. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26. 

26 ^ 

27 

28 

29 

80 

81 

Mean.... 


Jan. 


560 
560 
660 
660 
560 
560 
660 
660 
560 
660 
660 
660 
660 
660 
660 
660 
560 
660 
660 
660 
660 
620 
490 
490 
620 
620 
520 
620 
620 
620 
620 


Feb. 


646 


620 

620 

560 

660 

660 

660 

660 

560 

560 

660 

560 

560 

660 

660 

560 

520 

520 

a600 

a  440 

a  420 

a  410 

a  400 

520 

a  420 

a  410 

a  440 

a360 

510 


Mar. 


620 


3,839 
6,260 
7,488 
6,710 
4,441 
3,096 
2,555 
2,103 
2,199 
1,911 
1,887 
2,295 
4,076 
6,330 
4,016 
4,813 
8,410 
6,640 
6,901 
6,366 
2,296 
2,007 
2,607 
2,503 
2,223 
2,081 
1,863 
2,199 
6,680 
8,015 
5,190 


Apr. 


4,121 


3,665 
2,711 
1,959 
1,318 
1,337 
1,241 
1,280 
1,298 
4,501 
4,268 
2,451 
2,223 
2,247 
2,461 
1,605 
1,395 
1,479 
1,356 
1,280 
1,396 
1,202 
2,007 
1,606 
1,396 
1,437 
1,280 
1,911 
2,103 
1,337 
2,983 


May 


June. 


1,967 


4,198 

2,763 

1,863 

1,969 

2,296 

1,521 

1,605 

1,241 

1,087 

1,087 

885 

770 

602 

502 

370 

370 

440 

628 

528 

602 

586 

566 

615 

1.663 

2,295 

2,081 

1,689 

1,479 

1,395 

1,647 

1,911 


1,318 


1,126 

1,087 

1,010 

2,296 

1,521 

968 

1,356 

1,087 

770 

1,087 

1,935 

846 

1,366 

1,202 

1,773 

1,731 

1,396 

925 

718 

808 

845 

2,451 

1,773 

1,818 

926 

2,199 

3,151 

1,969 

1,437 

2,603 


July. 


Aug. 


1,452 


1,911 

2,161 

3,839 

6,612 

3,319 

2,399 

1,437 

1,437 

1,887 

1,280 

1,087 

661 

515 

490 

845 

2,815 

1,318 

1,144 

925 

1,647 

2,966 

4,076 

3,123 

1,778 

1,396 

770 

686 

808 

968 

735 

602 


1,772 


668 

636 

636 

686 

602 

846 

1,395 

1,260 

1,563 

1,621 

1,318 

1,959 

1,318 

968 

770 

602 

670 

616 

668 

618 

700 

770 

752 

618 

615 

428 

370 

305 

290 

262 

416 


785 


Sept. 


370 
330 
280 
265 
330 
416 
416 
602 
846 
770 
668 
392 
370 
440 
381 
330 
.330 
270 
226 
196 
240 
225 
226 
226 
232 
262 
370 
466 
1,395 
2,247 


467 


Oct. 


1,241 

542 

642 

465 

490 

478 

478 

1,815 

2,108 

1,663 

ns 

670 

616 

502 

465 

478 

370 

270 

1.202 

2,503 

3,095 

2,607 

2,056 

2,031 

1.164 

1,396 

1,815 

4,198 

5,840 

3,161 

3.649 


I 
Nov.     Dec 


1,555 


1,911 

1,202 

1,280 

602 

685 

885 

1.202 

1,048 

926 

735 

635 

735 

1,815 

2,007 

1,164 

1,087 

1,280 

1,106 

808 

718 

770 

885 

1,087 

602 

718 

635 

718 

1,164 

1,087 

808 


1,006 


700 
6S4 
1,521 
3,433 
2,711 
2,650 
3.433 

770 

788 

740 

740 

640 

550 

600 

820 

2,700 

2.460 

1,220 

880 

720 

2,840 

2,950 

2.180 

1,760 

1,230 

1,160 

1,070 

1,480 

1.480 

1,420 


1,510 


a  Doubtful. 
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3/m«  daily  digcharge,  in  senmd-feet,  of  West  Canada  (Wvk  at  Tvin  K(tck'  Bridge,  X.  )'., 

etc. — ('ontinue<1. 


Day. 


1903. 


'  I 

Jan.      Feb.  '  Mar. 


1. 
3. 


1,070 
1.120 
1.420 

4 12.280 

5. 

6. 


Mean. 


1.940 
2,100 

1.7«0  i 

8 1,780  I 

9 1.160 

K) l.lfiO 

11 l.lflO 

12 l.lfiO 

13 1  1,320 

14 1  1,370 

l& '  1,880 

16 1,220 

17 1,220 

IS 1,220 

19 920 

» 880 

21 920 

22 1,220 

23 1,260 

24 1,080 

25 970 

26 920 

27 840 

28 840 

29 880 

30 1,640 

SI 2,060 


1,294 


2,870 

2,570 

1,700 

1,070 

1,210 

970 

970 

1,4S0 

1,760 

1,820 

2,000 

2.060 

2,370 

2.370 

1,650 

1,760 

9T0 

1.220 

1,270 

760 

700 

560 

800 

1,070 

600 

400 

480 

1,820 


Apr. 


1.867 


6,000 
3,960 
1,480 
1,880 
1,420 
840 
840 
1,220 
2,970 
8,660 
4,840 
6,540 
8,700 
3,700 
1,370 
3.880 
3,540 
8,500 
4,600 
5,900 
8,480 
9.640 
10.810 
12,940 
7,700 
4,720 
3,000 
2,600 
2,960 
2,790 
2,700 

4.321 


4,702 

3,884 

3,820 

8,440 

4,110 

8,010 

2,198 

4,400 

8.409 

4,430 

3,820 

2,794 

,  2,641 

I  2,443 

3,0ftl 

2,740 

2,198 

2,740 

I  1,162 

2,492 

845 

1,780 

556 

668 

668 

1,546 

680 

808 

900 

668 


2.684 


May. 


1,468 
1,741 
700 
602 
615 
465 
542 
542 
465 
515 
490 
515 
370 
202 
202 
270 
870 
651 
770 
870 
270 
248 
290 
870 
225 
218 
240 
225 
232 
225 
248 

470 


Juno. 


210 

182 

195 

173 

182 

173 

270 

232 

210 

225 

218 

1,873 

2,902 

1,488 

2,294 

1,124 

1,488 

668 

1,048 

542 

1,780 

5,801 

3,110 

2,106 

3,118 

2,592 

2,100 

2,443 

968 

845 


1.862 


July. 


885  I 

1,826  ' 

1,646 

1.162 

905 

1.314 

806 

885 

926 

490 

265 

232 

282 

262 

262 

392 

232 

262 

262 

415 

240 

845 

2,767 

3,280 

1,966 

1,010 

3,280 

1,507 

602 

1,238 

668 

998 


Aug.  '  Si'pt. 


700 

635 

392 

542 

2,616 

2,344 

2,175 

1,468 

1,086 

1,124 

1,741 

6,092 

8,280 

1,585 

1,448 

1,162 

1,048 

718 

870 

1,048 

1, 124 

1,010 

752 

570 

1,048 

4,255 

2.443 

1,780 

968 

946 

602 

1.518 


I 


602 
490 
465 

1,280 
465 
415 
290 
173 
173 
178 
280 

1,126 
370 
370 
370 
350 
210 
925 
685 
465 
490 
668 
465 
860 
415 
830 
360 
870 
415 
370 


462 


Oct. 


370 

465 

570 

685 

845 

515 

1,010 

1,815 

7,638 

16,100 

i  5,980 

'  4,380 

2,295 

2,055 

1,815 

1.087 

1,356 

5,320 

4,319 

2,347 

1,911 

1,621 

1,318 

1,318 

1,280 

1.280 

1,010 

885 

845 

845 

788 

2.386 


Nov. 


Deo. 


905 

180 

845 

184 

770 

244 

684 

184 

770 

206 

905 

342 

845 

906 

826 

816 

700 

299 

668 

316 

668 

816 

700 

285 

700 

861 

635 

851 

685 

396 

651 

466 

1,029 

299 

2,108 

868 

1,605 

606 

1.479 

267 

1,366 

611 

1,126 

704 

1,048 

746 

546 

686 

299 

724 

160 

466 

206 

324 

270 

869 

270 

664 

206 

809 

881 

787 


415 
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[xo,  97. 


Estimated  monthly  discharge  of  West  Canada  Creek  al  Ttvin  Rock  Bridge^  N.  Y.^for 

1900-1903, 

[Drainage  area,  364  square  inile^.] 


Month. 


1900. 

September 

October 

November 

December 

1901. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year  . . 

1902. 

January 

February 

March 

April 

May 

June 

July 

AugUi3t 

September 

October 

November 

December 

The  year  . . 


Di8chaiig:e  in  second-feet. 


Maximum. 


Minimum. 


1,781 
1,437 
5, 515 
1,010 

(KK) 

600 

•  4,  785 

9,116 

4,650 

3,480 

1,430 

1,510 

740 

1,320 

1,400 

34,:^50 


34,350 


560 
560 
8,410 
4,501 
4,198 
3,151 
6,612 
1,959 
2,247 
5,840 
2,007 
3,433 

8,410 


151 
210 
330 
400 

400 
600 
540 
1,140 
500 
270 
160 
150 
170 
180 
170 
290 

150 


490 
360 
1,863 
1,202 
370 
718 
490 
262 
195 
270 
602 
550 


195 


Mean. 


396 

483 

1,882 

558 


497 

600 

1,408 

2,698 

1,441 

1,054 

439 

487 

431 

422 

531 

2,976 


1,082 


545 

520 

4,121 

1,957 

1,318 

1,452 

1,772 

785 

467 

1,555 

1,008 

1,  510 


1,418 


Run-<»fr. 


Second-feet 

per  Honare 

mile. 


I>epth  in 
inche«j. 


1.08 
1.32 
5.17 
1.52 

1.36 
1.65 
3.87 
7.42 
3.96 
2.90 
1.21 
1.34 
1.18 
1.16 
1.46 
8.19 


2.98 


1.49 
1.43 
11.33 
5.39 
3.63 
3.98 
4.86 
2.16 
1.28 
4.29 
2.77 
4.15 


4.06 


1.20 
1.52 
5.77 
1.  75 

1.57 
1.72 
4.46 
8.28 
4.  57 
3.24 
1.31) 
1.54 
1.  32 
\.M 
1.63 
9.44 


40.50 


1.72 
1.48 
13.06 
6.01 
4.18 
4.44 
5.60 
2.49 
1.43 
4.94 
3.09 
4.78 

53.22 
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EtiimaUed  wumihly  diachargeof  West  Canada  Creek  at  T\vin  Rock  Bridgey  N,  Y. ,  eU\ — Con'd. 


Month. 


1903 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year  . . 


DUfcharge  in  Hccond-feet. 


Run-off. 


Maximum. 


I 


2,250 
2,570 

12,940 
8,440 
1,741 
5,801 
3,280 
6,092 
1,280 

16,100 

2,103 

831 


16,100 


Minimum. 

Mean. 

Second- feet 

permuarc 

miles. 

IXepth  in 
inchi-a. 

840 

1,294 

3.56 

4.10 

400 

1,367 

3.76 

3.91 

840 

4,321 

11.88 

13.69 

556 

2,534 

6.96 

7.76 

202 

470 

1.29 

1.49 

173 

1,362 

3.72 

4.15 

232 

998 

2.74 

3.16 

370 

1,518 

4.16 

4.79 

173 

462 

1.27 

1.42 

370 

2,386 

6.56 

7.56 

206 

787 

2.16 

2.41 

160 

415 

1.14 

1.31 

160 

1,492 

4.10 

55.75 

MOHAWK   RIVER   AT  UTICA,  N.  Y. 

The  dmnage  area  of  Mohawk  River  above  Rome  is  exceptionally 
ni^ed  and  precipitous.  There  are,  however,  in  the  region  of  the 
headwaters,  sand  areas  which  feed  the  stream  in  summer  from  ground 
storage.  From  Rome  to  Little  Falls,  a  distance  of  36  miles,  the 
stream  flows  through  a  broad,  flat  valley  overflowering  its  banks  during 
freshets,  and  passing  over  a  rock  barrier  with  40  feet  fall  at  Little 
Falls, 

This  stream  receives  water  from  the  Black  River  dminage  basin 
through  Black  River  canal  at  Rome  and  from  Chenango  River  drain- 
age basin  through'  Oriskany  Creek  at  Oriskany.  There  is  also  a 
diversion  to  supply  the  Erie  Canal  at  Rome  and  Oriskany,  and  wastage 
\&  returned  to  the  river  from  the  canal  at  various  points.  The  dis- 
charge at  Utica  does  not  represent  the  natural  flow  of  the  river  during 
the  navigation  season.  The  station  which  was  located  at  the  Genesee 
street  bridge,  Utica,  N.  Y.,  was  discontinued  May  1,  11>03,  on  account 
of  changes  which  are  being  made  in  the  riv^er  channel. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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STREAM   MEASUREMENTS   IN   1903,  PART   I. 


[NO.  97. 


Discharge  meamirements  of  Mohawk  River  at  VUca,  N.  Y.  {Genesee  street),  in  190S. 


Date. 


Hydrographer. 


C.  C.  Covert 


February  3 

March  2 | do 

March  10 do 


Oage 
height. 


Feet, 
7.35 
9.00 
9.14 


DiM:hai|^e. 


Seeond-fffi, 

«3, 196 

5,a>4 

5,930 


a  Snow  and  ice  along  banks  of  stream;  river  frozen  across  400  feet  above  bridge. 
Mean  daily  discharge,  in  second-feet^  of  Mohawk  River  at  Vlioay  N,  Y.,for  190S, 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
16. 
16. 


Day. 


Jan. 

446 

729 

980 

2,260 

2,380 

1,828 

1,140 

1,020 

729 

701 


813 
785 
757 
757 
701 


Feb. 

Mar. 
10,720 

Apr. 

4,160 

3,026 

3,788 

6,296 

2,520 

3,238 

4,048 

1,670 

3,604 

3,276 

2,200 

4,160 

2,886 

2,560 

3,996 

2,742 

1,900 

8,130 

2,688 

1,294 

2,500 

3,736 

2,796 

1,390 

3,096 

1,326 

5,210 

2,661 

1,294 

7,800 

2,607 

2,085 

6,700 

1,140 

2,886 

4,048 

3,095 

3,466 

976 

2,400 

3,025 

1,170 

1,740 

2,920 

1,282 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


673 


646 
662 
645 
990 
990 
786 
701 
701 


617 

813 

2,990 

3,736 


Feb. 


1,140 
900 
900 
946 
870 


Mar. 


870 
930 
900 
729 


2,200 


2,860 
2,920 
2,885 
2,920 
2,823 
2,796 
8,288 
6,895 
8,632 
3,130 
2,560 
2,200 
2,320 
1,810 
2,280 


Apr. 


1,186 
1,110 


841 
757 
799 
575 
445 
458 
678 
589 
445 
382 
908 


STARCH   FACTORY  CREEK  NEAR  NEW   HARTFORD,  N.  Y. 

A  gaginjL^  weir  was  established  May  26,  1903,  above  the  head  of  the 
former  Savage '  reservoir  by  the  Consolidated  Water  Company,  by 
whom  the  records  have  been  furnished.  The  weir  has  a  horizontal 
iron  crest  6  feet  long,  with  end  contractions.  The  gage  is  located  6 
feet  upstream  from  the  weir,  and  readings  are  taken  twice  each  day. 
The  discharge  has  been  calculated  by  the  Francis  formula.  During 
freshets  part  of  the  water  flows  in  the  channel  of  the  stream,  passing 
around  the  weir.  At  such  stages  the  discharge  is  measured  at  a 
masonry  intake  dam  a  short  distance  downstream.  The  bench  mark 
to  which  the  weir  gage  has  been  referred  is  a  nail^  in  a  large  maple 
tree  150  feet  from  the  left  end  of  the  weir.  Its  elevation  is  1.20  feet 
above  the  zero  of  the  gage,  which  is  set  at  the  level  of  the  crest  of  the 
weir.  Two  high-water  discharge  measurements  were  made  during 
1903.  The  first,  made  in  March,  showed  a  discharge  of  367  second- 
feet;  the  second,  made  October  10,  showed  a  discharge  of  313  second- 
feet. 

The  observations  at  this  station  during  1903  have  been  made  imder 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Mean  daily  diacharge,  in  Beoond-feH,  of  Starch  Factory  Creek  near  New  Hartford,  S.  K , 

for  190S,a 


Day. 

May. 

June. 
0.41 

41 

•  ^  & 

•  HI. 

.41 

.48 
2.21 
.72 
.72 
.67 

14.34 
2.99 
1.21 
4.88 
6.98 

11.30 
6.05 
8.64 
2,21 

45.25 
9.62 
9.55 
8.81 

11.50 
6.16 
3.18 
2.15 
1.72 
5.49 

July. 

8.29 
2.64 
1.59 
1.47 
4.57 
4.05 
1.78 
1.31 
1.10 
.89 
.84 
.84 
.84 
2.93 
1.10 
3.42 
1.16 
.84 
1.40 
1.84 
4.17 
2.15 
8.04 
2.97 
1.47 
1.40 
1.00 
.89 
2.19 
1.40 
1.22 

2.08 

Aug. 

Sept. 

4.55 

2.89 

2.48 

1.84 

1.47 

1.34 

1.10 

1.00 

.95 

1.00 

'  1.59 

1.05 

1.00 

.89 

.89 

.79 

3.08 

1.34 

.91 

.79 

.79 

.79 

.79 

.68 

.68 

.68 

1.08 

.79 

.68 

.68 

1.29 

Oct 

0.74 

1.47 

.79 

.79 

13.62 

1.96 

1.40 

89.60 

87.00 

39.00 

9.34 

5.24 

4.86 

8.21 

2.64 

2.84 

3.30 

11.59 

6.92 

5.78 

4.74 

8.90 

8.56 

2.64 

8.64 

8.46 

8.12 

3.29 

8.29 

8.29 

8.38 

8.98 

Nov. 

Dec. 

1 

••> 

1.00 
.95 
.89 

12.50 
7.61 
4.27 
3.82 
1.78 

19.76 
4.25 

27.20 
6.43 
2.88 
1.84 
1.34 
1.00 
1.00 
1.00 
.95 
4.55 
1.65 
1.10 
1.00 
.89 

38.60 
5.63 
3.04 
2.09 

17.50 
6.84 

10.57 

2.89 
2.17 
1.16 
1.10 
1.34 
1.40 
1.40 
1.40 
1.22 
1.22 
1.22 
1.22 
1.16 
1.10 
1.10 
2.62 
13.88 
4.56 
2.80 
2.64 
2.84 
2.22 
2.15 
3.29 
2.80 
2.42 
1.96 
1.96 
1.66 
1.34 

1.22 
1.10 

3 

1.10 

4 

1.10 

5 

1.10 

6 

1.10 

7 ' 

1.10 

8 " 

1.10 

9 

1.10 

10 ' 

1.41 

11 

1.28 

12 

1.60 

13 

2.88 

4.65 

15 

2.80 

2.84 

17 

2.09 

1 

1.96 

19 ! 

1.72 

20 1 

8.60 

21 

10.75 

6.02 

23 

4.66 

8.82 

2;> 

7.47 

ar» 

27 

0.45 
.48 
.56 
.48 
.       .48 
.48 

3.72 
8.30 

2.72 

29 

2.22 

1.96 

31 

1.72 

Mean 

.48 

5.45 

6.25 

2.32 

2.78 

a  Maximum  dlflchaige  approximate.    Actual  flow  not  including  divereion. 

EgHmnUd  jnotUhly  discharge  of  Starch  Factory  Creek  near  New  Hartford,  N.  Y.,foT  1903. 

[Drainage  area,  3.40  square  miles.] 


Month. 


Mav  26-31 

Jane 

July 

Ang^nst 

September 
October  .. 
November 
December 


Discharge  in  second-feet. 


Maximum. 

0.61 
62.00 
11.55 
52.00 

5.43 
87.00 
17.31 
12.30 


I 


Minimum. 


0.45 
.37 
.84 
.84 
.63 
.74 
1.05 
1.05 


Mean. 

0.48 
5.45 
2.08 
6.25 
1.29 
8.98 
2.  32 
2.73 


Corrected  run-off. 


Second- 
feet. 


1.25 
6.22 
2.a5 
7.02 
2.W> 
9.  75 
3.09 
3. 50 


Second- feet 

persauare 

mile. 


Depth 

in 
inches. 


0.368 
1.829 

.838 
2.064 

.606 
2.  8tki 

.<K)8 
1 .  02^) 


0.43 
2.(M 

.97 
2.37 

.(>8 
3.31 
1.01 
1.19 


Rain- 
fall, in 
inches. 


8.49 
4.92 
5.90 
1.12 
7.40 
2.09 
2.54 
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[3fp.  97. 


Daily  preclpUaiionf  in  inches,  at  Savage  reservoir  (No.  S)<^iiear  Vtica,  N.  Y.^for  190S. 


Day. 

Jan. 

Feb. 

1 

Mar. 

1 

1 

Apr. 

May. 

June. 

July. 
0.24 

Aug. 

Sept. 

Oct.  ' 

Nov. 

Dct'. 

1   

\ 

0.13 
.20  ' 

2   

i     ■          1 

3      

0.18 

,  1 

.02J 

4   

0.61 

1 

.39 

1.03 
.29 
.20 
.21 

1 

5   

0.41 

.58 
.19 

1.05 

0.51 
.18 

6 

1 

0.03 
.16 

7    

1 

.48 
.30 
.02 
.27 

.02 
1.50 
2.00 

.95 

8 

0.47 

0.13 

9   

1 

.92 
.11 
.96 

.68 

10  

1.40 

.26 

.23 

3.04 

i.ao 

11   

.34 

0.32 

12   

1.04 
.22 

1 

13 

.2ft 

14   

.38 
.27 
.44 
.62 
.15 

.86 

.05 

15 

.28 

.05 

16   

.71 
.66 

.37 

17 

.17 

.21 

.16 

.64 
.10 

.89 
.11 

.90 
.14 
.08 

18 

.05 

19 

.28 
.20 
.51 
.21 
.52 

20 

1 

.10 
2.08 

.76 

21 

.60 
.66 
.46 
.88 
.9 
.78 
.5 
.21 
•  .22 

1 

.51 

22 

.90 

1 

23 

.02 

.31 
.11 
.67 

.21 

.41 

M 

24  

.78 

i 

t 

25 

.01 

.51 

1.16 
.29 

.oy 

26 

.27  , 

1 

.23 
.14 

.09 

.04 

27 

1 

1 

.on 

28 

.13 

1   .17 

1 

i   .10 

1 

1 

1 

.32 

29 

.19 

.53 

1 

.47 

.18 

.49 

.18 

i   -2^ 

30 

1 

1 L 

81 

.07 
3.41 

3.72 

.86 
6.83 

1 
1      1 

'  ..•< 

|. ...... 

9.75 

1   

5. 13 

1.43 

7.88 

2.81 

i 

Total.... 

2.11 

.28 

1 

5.87 

2,(56 

atimall  rain  gage,  except  December. 
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Precipitatumj  in  inckeSj  at  Savage  reservoir  (No.  .?),  f^ica,  N,  >'." 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May. 

June. 

2.51 
2.59 
7.52 
5.38 
1.13 
3.09 
8.41 
2.06 
4.55 
9.19 
4.76 
2.91 
4.73 
1.53 
3.95 
2.07 
4.87 
5.14 
3.69 
2.82 
8.48 
5.43 
6.35 
9.75 

July. 

Aug. 

5.27 
1.66 
1.62 
1.21 
3.38 
7.04 
2.61 

Sept. 

Oct. 

Nov. 

Deo. 

Annual. 

l!i«0 

3.60 
1.90 
2.63 
1.85 
2.90 
2.32 
2.42 
4.65 
3.35 
4.82 
4.96 
4.68 
6.67 
2.03 
2.21 
4.89 
1.40 
2.71 
5.65 
,  1.83 
.  4.33 
2.72 
1.26 
3.41 

1.90 
2,67 
2.01 
3.03 
4.84 
2.26 
1.33 
7.04 
2.98 
4.04 
4.82 
3.20 
4.88 
8.32 
4.17 
8.13 
6.28 
1.73 
2.45 
2.42 
6.40 
.95 
4.92 
8.72 

1.62     1.83 

4.64 

8.69 
6.12 
4.26 
4.95 
4.26 
2.63 
2.28 
4.09 
2.49 
8.72 
1.69 
6.49 
7.84 
5.89 
3.17 
2.62 
4.97 
5.73 
3.97 
1.62 
5.43 
5.12 
.28 

8.80 
3.83 
3.62 
5.10 
2.84 
6.68 
6.87 

4.11 
2.51 
8.22 
4.16 
2.62 
2.14 
5.96 
2.50 

5.89 
6.67 
1.25 
3.61 
4.28 
7.95 
3.69 
1.96 

1 
3.54     1.06 

89.17 

1«*1 

2.06 

4.78 

.66 

.60 

1.39 

.71 

4.22 
2.28 
3.89 
2.86 
4.99 
7.10 
4.06 
4.90 
8.83 
6.87 
3.94 
4.11 
2.42 
2.73 
4.83 
4.64 
7.19 
4.29 
2.51 
6.24 
4.66 
2.49 
2.31 

8.72 
3.38 
2.42 
5.06 
8.76 
1.72 
4.06 
3.12 
8.81 
4.79 
6.40 
1.90 
4.40 
2.82 
5.09 
2.66 
3.80 
2.25 
3.88 
4.53 
5.99 
4.50 
2.66 

41.04 

1SS2 

1^ 

88.85 
86.28 

l-^t 

4.02     1.81 

40.19 

1.SS5 

.76 
8.86 
2.76 
4.62 
8.25 
3.81 
8.40 
9.86 
2.45 
3.10 
1.20 
6.61 
4.24 
2.38 
4.06 
6.75 
3.43 
3.52 
6.83 

1.92 
3.06 
2.49 
2.87 
2.71 
8.80 
1.87 
1.09 
2.74 
2.48 
2.81 
.06 
3.87 
4.37 
2.06 
1.72 
4.92 
1.92 
2.11 

47.17 

liS6 

43.58 

18H7 

4.05  ,  3.68 
1.56     8.86 
6.49     1.72 
3. 25     5. 18 

41.68 

ifm 

3.62  i  5.52 
3.98     8.91 
7.40  •  6.65 

45.08 

18«9 

48.19 

1890 

64.01 

1S91 

3.27 

3.55 

2.51 
3.12 
3.95 
4.70 
3.48 

2.92 
3.03 
1.65 
5.46 
.62 

40.84 

18S2 

6.76     9.29 
4.25     8.60 

61.83 

1993 

49.63 

ifm 

3.69 
4.37 

3.68 
6.31 

44.88 

vm 

40.97 

1j«6 

5.74  1  1.95 

8.48     3.42 

43.66 

1S97 

6.01 
2.24 
4.30 
6.04 
4.89 
8.89 
6.13 

4.70 
9.51 
8.30 
3.02 
2.84 
3.38 
5.87 

8.52 
3.67 
2.51 
1.61 
2.28 
4.79 
1.43 

.87 
4.68 
2.93 
3.51 
3.29 
5.68 
7.38 

48.25 

l!«8 

1899 

1«0 

1901 

1902 

1903 

50.81 
36.11 
47.25 
46.85 
62.82 
51.08 

1 

; 

45.80 

1 

1 

a  Four-inch  gage  standing  on  ground  at  elevation  of  about  700  feet  above  tide  on  south  slope  of 
Mohawk  River. 

BEEIiS  CREEK  NEAR  DEERFIELD,  N.  Y. 

The  drainage  area  of  Keels  Creek  lies  on  the  north  slope  of  the 
Mohawk  River  basin.  The  tributaries  are  numerous  and  the  valleys 
are  deep,  with  gravel  or  sodded  slopes,  which  favor  a  rapid  discharge 
of  flood  water.  The  record  of  the  discharge  of  this  stream  was  begun 
at  the  waterworks-intake  dam  January  1,  1901.  In  order  to  secure  a 
more  accurate  record  during  periods  of  diversion,  a  weir  was  con- 
structed on  the  shale  stream  bed  just  above  the  intake  dam.  Head- 
ings have  been  taken  twice  each  day  on  this  weir  since  August  29, 
1903.  The  record  of  the  precipitation  has  been  observed  by  means  of 
a  standard  rain  gage  at  the  Deerfield  Reservoir.  The  drainage  area 
of  Keels  Creek  above  the  weir  is  4.4  square  miles,  and  above  its  mouth 
il4  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi'apher. 

IRB  97—04 14 
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Mean  daily  discfuirget  in  seoondrfeely  of  ReeU  Creek  near  Deerfieldj  iV.  F.,  for  190S.o 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

De<-. 

1 

4.9 

4.9 

26.5 

12.0 

10.5 

7.8 

5.4 

5.4 

4.9 

4.9 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

10.5 

7.8 

6.6 

6.6 

5.4 

5.4 

5.4 

5.4 

20.6 

20.6 

12.0 

17.6 

14.2 

10.5 

18.8 

17.6 

17.6 

17.6 

14.2 

10.5 

10.5 

7.8 

12.0 

11.2 

10.5 

7.8 

6.6 

6.6 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

4.9 

202.4 

17.6 
14.2 
14.2 
14.2 
10.5 
10.5 
10.5 

247.2 
87.0 
20.6 

120.8 

20.6 

20.6 

20.6 

12.0 

12.0 

20.6 

12.0 

9.0 

5.4 

5.4 

72.0 

121.7 
71.2 
80.6 
20.6 
85.2 
68.6 
88.7 
20.6 
89.8 

39.8 

20.6 

20.6 

42.3 

20.6 

12.0 

9.0 

256.5 

87.0 

80.6 

20.6 

20.6 

9.0 

9.0 

5.4 

20.6 

30.6 

12.0 

9.0 

5.4 

5.4 

4.8 

4.3 

2.2 

1.8 

1.8 

1.5 

1.1 

.9 

(«») 
(^) 

(^) 

C)  . 

(«») 

(*) 

(ft) 

(ft) 

(ft) 

(ft) 
0.39 

.39 

.39 

.89 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.85 

.85 

.85 

.85 

0.81 
.31 
.81 
.81 
.31 
.31 
.31 
.31 
.17 
.31 
.23 
59.85 
14.77 
3.12 
2.68 
.98 
87.0 
3.8 
12.7 
2.96 
295.8 
209.1 
209.1 
161.0 
62.0 
7.2 
5.4 
4.4 
3.9 
3.4 

85.0 

3.12 

2.48 

2.48 

2.17 

2.17 

1.86 

1.62 

1.48 

1.36 

1.86 

1.11 

.88 

.67 

.48 

.81 

.81 

.81 

.81 

.31 

2.03 

42.4 

2.48 

1.86 

.48 

2.17 

1.36 

.89 

.88 

1.86 

.57 

0.48 

.89 

.89 

.89 

5.4 

3.12 

5.4 

JS.12 

8.12 

5.4 

2.T9 

8.72 

3.8 

2.48 

1.36 

1.20 

.88 

.88 

.88 

8.12 

1.36 

1.36 

8.14 

2.82 

(") 
18.3 
11.35 

7.48 
21.6 

8.15 

8.15 

6.93 
6.71 
6.38 
6.38 
6.38 
6.38 
5.86 
5.65 
5.54 
5.34 
5.14 
4.96 
4.76 
4.57 
4.38 
4.88 
4.04 
8.78 
3.52 
3.14 
2,75 
2.36 
2.36 
2.36 
2.36 
2.36 
2.62 
2.62 
2.62 
2.62 

2,49 
2.49 
2.49 
2.36 
6.71 
5.65 
8.69 
8.15 
15.58 
9.75 
6.72 
7.48 
6.17 
5.54 
5.24 
5.14 
5.86 
8.83 
8.60 
8.60 
8.60 
8.60 
8.15 
9.40 
8.94 
8.60 
8.26 
8.04 
7.82 
7.48 
7.48 

4.96 
8.44 
8.28 
3.36 

11.16 
7.70 
4.12 
4.12  1 
3.69 
3.52 
8.21 
3.21 
8.21 
3.21 
3.95 
9.75 

14.76 
4.96 
3.44 
3.36 
3.36  , 
3.36 
3.86 
3.36 
3.36 
4.04 
3.86 
3.62 
8.86 
3.86 

4.58 

8.21* 

2 

3.  l»l 

8 

3.21 

4 

3.21 

6 

3.21 

6 

8.21 

7 

3.21 

8 

S.21 

9 

a  21 

10 

3.36 

11 

S.36 

12 

3.36 

18 

4.57 

14 

a95 

15 

3.52 

16 

3.21 

17 

8.21 

18 

i.21 

19 

• 
3,21 

20 

.M4 

21         . 1 . . . 

5  76 

22.*, 

5.14 

23 

4.G6 

24 

6.3^ 

25 

5.34 

26 

4.96 

27 

4.96 

28 

29 

4.76 
4.8K 

80 

4.20 

81 

S.3S 

Mean 

1      '-' 

1 

16.8 

t 

28.7 

.38 

88.41 

8.72 

4.57 

4.31 

7.06 

3.97 

a  Record  approximate  January  1  to  August  22, 1908,  inclusive. 
b  No  record.    Stream  very  low. 
0  Above  weir. 
d  No  record. 
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EtthuUed  monthly  discharge  of  ReeU  Creek  netir  Ikerfield,  X,  Y.,for  1901-190S.<^ 

[Dralnacre  area,  442  square  miles.] 


I 


Diachaive  in  seoond-feet. 


Honth. 


Maximum. 


1901. 
January 

Febniary  1-17 

Bdaich 

April 

May 

Jone^ 

Julyc 

August  <^ 

September  «- . . 

October^ 

November* . . . 

December*?  ... 


1902. 
January  * 

February  « 

March* 

April  <: 

>fay  1-22 

Jnne 

July 

Augoflt 

September 

October 

November 

December 


January 

February 

March... 


1903. 


April 

May  16-31 
June 


July 

Ai^ust 

September. 
October  . . . 
November . 
December  , 


102.5 

1.7 

49.0 

55.8 

62.7 

209.1 
37.5 

132.4 
32.0 
15.3 
30.5 

124.5 


5.0 

4.7 

254.7 

42.4 

13.6 

103.0 

206.7 

21.6 

71.2 

120.8 

7.2 

19.5 


26.5 

202.4 

247.2 

256.5 

.4 

295.8 

42.4 

21.6 

6.9 

15.6 

14.8 

6.4 


Minimum. 


1.3 
1.3 
1.3 
1.7 
1.3 
1.7 
1.3 
4.5 
1.3 
1.3 
1.3 
1.3 


1.3 

1.3 

2.5 

1.3 

1.1 

1.1 

.8 

.4 

.4 

1.1 

1.1 

2.2 


4.4 

4.9 

5.4 

.9 

.4 

.2 

.3 

.4 

2.4 

2.4 

3.2 

3.2 


Mean. 


6.83 

1.38 

8.02 

11.81 

8.55 

70. 15 

12.39 

44.04 

9.09 

4.91 

7.23 

16. 46 

2.5 

2.1 

78.9 

10.8 

3.9 

13.1 

29.8 

2.6 

5.0 

11.8 

3.4 

6.2 


7.7 

16.8 

39.3 

23.7 

.4 

38.4 

3.7 

4.6 

4.3 

7.1 

4.6 

4.0 


Run-off. 


Seoond-feet 

persauare 

mile. 


1.550 
.313 
1.820 
2.679 
1.948 


Depth  In 
inches. 


1.79 
.33 
2.10 
3.09 
2.25 


.881 
2.974 
6.764 

.590 
1.135 
2.679 

.772 
1.407 

1.74 
3.81 
8.92 

.54 

.09 
8.72 

.84 
1.04 

.98 
1.60 
1.04 

.90 


1.01 
3.42 
7.78 

.68 
1.31 
3.09 

.89 
1.63 


2.01 

3.97 

10.28 

.60 

.10 

9.73 

.97 

1.20 

1.09 

1.84 

1.16 

1.04 


Rainfall 

in 
inches.^ 


3.12 
1.79 
3.09 
3.58 
4.57 
5.73 
3.87 
2.68 
4.50 
2.35 
2.46 
4.82 


1.06 
2.94 
6.24 
2.13 
3.93 
6.95 
9.15 
4.67 
5.81 
5.93 
2.11 
4.34 


2.93 
3.75 
6.75 
2.24 

.11 

10.72 

2.16 

6.78 

.97 

9.01 

2.77 

rf3.57 

Thln- 


o  Record  roughly  approximate  to  May,  1902.    Approximate,  June,  1902,  to  August  22, 1908. 
edged  weir,  two  readings  per  day,  beginning  August  28, 1903. 

fr  At  I>eeifield  reseryoTr. 

'Weekly  observations. 

^TJH  inches  water  carried  forward  December  81, 1908,  as  snow,  leaving  net  available  rainfall  of 
December  1.18  inches. 
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JOHNSTON  BROOK  NEAR  DEERFIELD,  N.  Y. 

Johnston  Brook  flows  in  a  deep  valley.  Its  drainage  area  lies  mostly 
to  the  north  of  the  stream  and  is  drained  by  short  parallel  feeders  that 
head  well  below  the  divide  and  are  supplied  to  some  extent  from 
ground  storage.  It  is  the  first  important  tributary  entering  Reels 
Creek  below  the  waterworks-intake  dam.  A  weir  was  established  on 
Johnston  Brook  in  August,  1903,  by  E.  II.  Fitch.  A  new  gage  was 
put  in  and  the  weir  was  repaired  in  September,  1903.  The  weir  is 
located  800  feet  above  the  mouth  of  the  stream  and  about  4  miles  from 
Deerfield,  N.  Y.  The  drainage  area  above  the  weir  is  0.78  square 
mile,  and  above  the  mouth  of  the  stream  is  0.79  square  mile. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge^  in  second-feet^  of  Johnston  Brook  near  Deerfield^  N.  Y.^for  19^iS. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 


Day. 


Aug. 


Sept. 

1.05 
.78 
.60 
.60 
.60 


.18 
.18 
.18 
.18 


Oct. 

0.22 

.22 

.20 

.18 

.78 

.42 

.26 

5.54 

8.22 

4.20 

1.68 

1.05 

.92 

.74 

.64 

.60 


Nov. 

1 
Dec. 

0.26 

0.28 

.28 

.25 

.34 

.25 

.34 

.25 

.98 

.25 

.88 

.25 

.42 

.30 

.40 

.25 

.34 

.25 

.32 

.25 

.31 

.25 

.31 

.25 

.31 

.47 

.31 

.32 

.31 

.25 

.51 

.25 

1 

Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Aug. 


Sept. 


1.39 

5.14 

.60 

1.30 


18 

30 

25 

,17 

'16 

16 

.16 

,16 

,16 

,16 

,81 

,31 

,31 

,31 


Oct. 

Nov. 

.92 

4.97 

1.51 

1.57 

1.26 

.34 

.92 

.34 

.78 

.32 

.69 

.31 

.57 
.47 
.44 
.40 
.32 
.30 
.28 
.28 
.28 


.31 
.81 
.32 
.34 
.84 
.34 
.81 
.31 


Dec. 


I.3S 

1.*; 

.71 

.'lO 

l.w 

.Hi 
.^ 
.40 
.K) 
.42 


a  No  recortl  September  6  to  12,  inclusive. 


Estimated  rnonlhly  discharge  of  Johnston  Brook  near  Deerfield^  y.  }'.,  for  l!X).i. 

[Drainage  area,  0.79  square  mile.] 


Month. 


August  28-31 
September.. 

October 

November . . 
Deceml^er  .. 


Discharge  in  second-feet. 


Run-off. 


mum. 

Minimum. 

Mejin. 

Second-feet 
per  square 
•  mile. 

I>eplh  in 
incht»<. 

• 

5.14 

0.60 
.16 

2.11 
.32 

1.05 

0.41 

0.46 

8.22 

.18 

1.14 

1.46 

1.6S 

4.97 

.28 

.57 

.73 

.81 

1.38 

.25 

.44 

.50 

.65 

40YT.] 
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IWripUalion,  in  inchen,  at  Deerfield  retterroir  near  Vtica,  \.  )'.,/w  UfOS. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Anjf. 

Sept. 

Oct. 
0.32 

Nov. 

Dec. 

1 

•1 

1 

3 

0.58 

0.52 
.60 

1 

1 

4 

1.00 
.06 
.03 

0.15 

1.30 

!    1.21 

1 

5 

0.56 

0.25 

A 1 

.50 
.10 

. 

1 

.08 
.65 
.50 

.82 

.32 

2.25 

1.00 

.50 

1.20 

H 

1.18 

9 

1.52 

I«i 

.10 
.75 

.08 

1.30 

2.00 

.10 

.321 

.07 

2.00 

11 ' 

.50 
.08 
.12 

.75 

.60 
.10 

12 ' 

.26 

14 • 

.05 
.10 
.15 

.22 

.10 

.05 

• 

.25 
1.10 

.12 

V, 

1.25 
.23 
.18 

.26 
1.00 

.15 

.25 
.04 

.10 

.13 

.M 

0.75 

is 

ly 

.08 

.10 

20 ! 

1.00 
1.18 

.51 

.32 
.80 
.14 

.75 

.66 

.., 1 

.06 
.OS 
.05 

.50 

22 

0.08 

1 

.10 
.75 
.16 

.10 

1 
23 : 

1.72 
.40 
.36 

1.00 
.06 

« ' 

S^ 

.65    

1 

1.75 

.25 

26 

.16 

T. -...:■ ' 

.20 
.45 

1 

28 

.75 
.10 

1.40 

.03 

.22 

.08 

29 

.25 

.02 

30 

.40 
.50 

6.75 

.74 

.10 

6.78 

.97 

.12 

2.98 

«.75 

2.24 

.11 

10.72 

2.16 

2.77 

Total 

9.01 

3.67 

GRAEFENBERO  CREEK   NEAR  NEW  HARTFORD,  N.  Y. 

Graefenberg  Creek  is  a  tributary  to  Starch  Factory  Creek,  which 
enters  Mohawk  River  at  Utica,  N.  Y.  Its  drainage  basin,  which  has 
an  area  of  0.28  square  mile,  is  cleared  land,  largely  meadow  and  pas- 
ture. The  basin  has  an  average  elevation  of  1,200  feet  above  the  sea 
level,  and  lies  near  the  summit  of  the  plateau  south  of  Mohawk  River. 
The  soil  is  porous,  and  the  flow  is  maintained  largely  by  ground- water 
ston^e,  brought  into  the  stream  by  tiling.  Adjacent  streams,  which 
have  tributary  areas  equal  to  or  greater  than  that  of  Graefenberg 
Creek,  become  dry  during  the  summer.  A  weir  was  established  above 
the  inflow  to  Graefenberg  reservoir  on  June  7,  1903,  by  the  Consoli- 
dated Water  Company,  of  Utica,  N.  Y.  A  standard  .rain  gage  was 
placed  not  far  from  the  gage.  The  records  have  been  furnished  by 
the  Consolidated  Water  Company,  whose  observer  is  R.  O.  Salisbury. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  R.  E.  Hoiton,  district  hydrographer. 
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Mean  daily  discharge,  in  second-feet,  of  Graefenberg  Creek  near  New  Hartford^  X.  Y., 

for  1903, 


1>9LY. 

June. 

July. 

Aug. 

Sept. 

Oct. 

0.75 

.89 

.72 

.72 

2.70 

.84 

.78 

5.19 

15.15 

4.02 

1.49 

1.20 

1.05 

1.00 

.96 

.91- 

.91 

9.34 

9.74 

l.H 

1.00 

.96 

1.00 

.91 

.91 

.91 

.91 

.96 

.96 

.91 

.91 

Nov. 

Dcse, 

1 

1.55 
.95 
.91 
.91 
1.10 
1.10 
.91 
.91 
.88 
.85 
.85 
.85 
.85 
.88 
.85 
.88 
.85 
.85 
.85 
.82 
1.14 
.96 
1.40 
1.00 
.88 
.88 
.85 
.78 
.88 
.90 
.85 

0.85 

.80 

.78 

2.52 

1.19 

.96 

.88 

.85 

2.32 

1.00 

1.78 

1.05 

.88 

.88 

.81 

.81 

.78 

.78 

.94 

1.05 

.88 

.78 

.78 

.78 

3.50 

1.05 

.91 

.91 

1.88 

1.05 

1.35 

0.95 
.91 
.88 
.85 
.81 
.81 
.78 
.78 
.78 
.78 
.81 
.78 
.78 
.78 
.75 
.72 
.81 
.81 
.75 
.72 
.72 
.72 
.72 
.72 
.72 
.72 
.73 
.72 
.72 
.72 

0.90 
.85 
.85 
.85 
L34 
1.00 
.91 
.88 
.85 
.85 
.85 
.85 
.83 
.85 
.81 
.85 
1.97 
1,10 
.96 
.91 
.91 
.91 
.96 
1.08 
.96 
.91 
.91 
.85 
.82 
.78 

0.7>* 

2 

.7h 

3 » 

.78 

4 

.78 

5 

.80 

6 

.HO 

7 

aO.62 

a. 62 

a. 62 

a. 62 

a.  65 

1.55 

1.00 

.80 

.85 

1.05 

1.52 

.95 

.82 

.78 

3.45 

1.15 

1.26 

1.15 

1.62 

1.09 

.95 

.91 

.91 

1.20 

.81 

8 •. 

.80 

9 

.78 

10 

.88 

11 

.83 

12 

.86 

13 

1.65 

■*** 4 

1.05 

15 

1.00 

.98 

17 

.91 

.85 

19 

.85 

20 

2.20 

•a 

1.65 

1.24 

23 

1.05 

1.05 

26 

1.28 

1.08 

27 

.98 

.91 

29 

.88 

.86 

81 

.85 

Mean .• 

1.09 

.94 

1.15 

.78 

2.26 

.94 

1.00 

a  Clearing  intake,  conditions  artificial. 
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Preripilation,  in  inchen,  at  Grfxefenherg  re9ervair  near  X.\ica,  X.  I",  for  190S. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

uec. 

1 

0.62 
T. 

T 

........ 

.    T. 
T. 

T. 
0.86 

2 

3 

........ 

0.08 

4 

T. 

T. 

1.27 
.07 
.17 

T. 
.02 
.63 

"■ 

5 

T. 
T. 

1.20 
.04 
T. 

0.80 
.27 

.02 

6 

.88 

T. 

7 - 

T. 

8 

T. 

9 

T. 
0.27 

2.24 
2.00 

■  •■•  ■•«■ 

.01 

10 

T. 

.••••••« 

1.35 

11 

T. 

12 

1.44 

1.48 
.02 
.GO 

T. 
.49 
.16 
.21 

T. 

1.49 
.27 

T. 

.60 
.01 

.04 

13 

.20 

14 

T. 

.06 

.67 
.80 

T. 

.06 
.05 
.76 
.83 

T. 

T« 

.06 

16 

.02 

17 r 

.08 

18 

.58 
.01 

.88 
.10 
.11 

.06 

19 

20 

21 

.25 

.08 
.30 
.38 
.20 
.27 

.17 

.85 

.04 
.81 

n ■... 

• 

.04 

B 

.06 
.03 

T. 
.17 
.04 
.02 
.02 

T. 

.07 

24 

.42 
.24 
.21 

T. 

25 

1.17 
.18 

T. 

T. 
.66 
.11 
.19 

.06 

2$ 

.04 

H , 

.02 

28 

.21 
.16 

.26 

.07 

29 

T. 
.16 

T. 
.64 
.06 

90 

.03 

81 

T. 

1.22 

7.26 

Total 

7.04 

4.61 

5.81 

2.04 

2.54 
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SYLVAN  GLEN   CREEK   NEAR  NEW   HARTFORD,    N.    Y. 

Sylvan  Glen  Creek  (or  New  Hartford  Creek)  is  tributary  to  the  No.  4 
reservoir  of  the  Utica  waterworks.  Its  drainage  area,  which  lies  at  an 
elevation  of  700  to  1,500  feet  above  sea  level,  comprises  an  area  of  1. 18 
square  miles  of  woodland  and  pasture,  with  some  cultivated  land. 
The  stream  consists  of  two  main  branches,  the  larger  branch  flowing" 
in  a  wooded  valley,  the  smaller  draining  a  shallow  mvine.  The  dis- 
charge of  the  stream  became  very  small  in  May,  1900,  and  it  is  passi- 
ble that  during  extremely  dry  periods  the  flow  may  cease  altogether. 
On  June  12,  1903,  a  weir  was  established  just  above  the  mouth  of  the 
stream  by  the  Consolidated  Water  Company,  by  whom  the  record  has 
been  furnished.  The  crest  of  the  weir  is  8  feet  long,  with  end  contrac- 
tions. It  has  a  central  low-water  notch  2  inches  deep  and  2  feet  long- 
The  gage  is  located  6  feet  upstream  from  the  crest  of  the  weir. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge^  in  second-feet^  qf  Sylvan  Glen  Creek  near  New  Harifordf  N.  V., 

f&r  190S. 


Day. 

June. 

July. 

Aug. 

7.36 

4.93 

2.93 

2.98 

1.22 

.61 

.75 

.40 

1.62 

.94 

1.54 

Day. 

June. 

July. 

Aug. 

0.99 

.59 

.42 

.25 

13.28 

6.24 

8.82 

8.82 

Day. 

June. 

July. 

Aug. 

1 

2.56 

.64 

.37 

.26 

9.20 

1.48 

.49 

7.42 

18.07 

8.80 

4.93 

12 

9.54 
1.48 
1.05 
1.35 
1.29 
4.74 
2.23 
1.32 
1.05 
11.55 
3.19 

2.94 
2.05 
1.18 
7.40 
9.18 

13.28 
8.67 

10.11 
7.86 

28 '. 

2.25 

1.25 

2.63 

2.17 

.99 

.61 

.52 

1.72 

2.10 
.82 

(^) 
7.49 

11.68 

7.86 

8.80 

4.44 

13.28 

13.97 

2 1 

13 

24 

4.98 

8 

14 

25 

8.97 

4 ! 

15 

26 

.90 

1 
5 

16 

27 

.38 

6 ' 

17 

28 

.42 

7 ' 

18 

29 

1.79 

8 ;j 

19 

30 

9 

20 

81 

21 

7.52  ,     .30 
2.38   14-72 

Mean.. 

10 

2.68 

• 

11 1    (a\ 

22 

5.91       3.44 

\  / 

1 

nFlow  preceding  June  11  inslgniflcant. 


fc  No  record. 


Estimated  monthly  discharge  of  Sylvan  Glen  Creek  near  New  Hartford,  N,  Y.,for  J  90S. 

[Drainage  area,  1.18  square  miles.] 


Discharge  in  second-feet 

Run-olT. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet   n^^.i,  t., 

1 

June  12-30 

1 
11.55               «0 

2.68 
5.91 
3.44 

2.27          2.53 

July 

5. 00  '        5.  75 

AufiTUSt 

......  .._.|....  ...... 

1 
1 

2. 91           3. 35 

iFlow  preceding  June  11  inKigniflcnnt;  mean  for  80  days  1.70  second-feet«-1.44  seoond-feet  per 
square  mue  or  1.70  inches. 
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Nnv  Ilarifard  iYeek  discharge  table fi/r  1908^  treir. 


t 

0.00. 

i 

0.01. 

0.02. 
0.0298 

0.08. 

0.04. 

0.05. 

0.06. 
0.1008 

0.07. 

0.08. 

0.09. 

0.10. 

0-0 

0.000 

0.0148 

0.0444 

0.0592 

0.074 

0.1276 

0. 1M4 

0. 1812 

0.206 

.1 

.206 

.26<M 

.3048 

.3532 

.4016 

.45 

.4976 

.5452 

.5928 

.6404 

.688 

2 

.688 

.8101 

.9828 

1.055 

1.178 

I.  SO 

1.45 

1.60 

1.76 

1.90 

2.05 

.3 

2.05 

2.22 

2.39 

2.56 

2.78 

2.90 

3.084 

3.268 

8.452 

3.637 

3.821 

.1 

3.821 

4.037 

4.252 

4.168 

4.684 

4.90 

5.13 

5.36 

5.59 

5.82 

6.05 

.5 

6.05 

6.30 

6.56 

6.80 

7.05 

7.30 

7.575 

7.860 

8.124 

8.399 

8.674 

.6 

8.674 

8.955 

9.236 

9.518 

9.799 

10.08 

10.874 

10.668 

10.962 

11.256 

11.66 

11.55 

11.848 

12. 146 

12.444 

12. 742 

18.04 

13.35 

13.661 

13.971 

14.282 

14.602 

.8 

14.5d4 

14.915 

1 

15.236 

15.558 

15.879 

16.20 

16.54 

16.88 

17.22 

17.56 

17.90 

;    .9 

17.90 

18.26 

18.62 

18.98 

19.  &1 

19.70 

20.06 

20.42 

20.782 

21. 142 

21.603 

,    1-0 

21.503 

1 

1 

1 

ORISKANY  CREEK  NEAR  ORISKANY,  N.  Y. 

This  station  was  established  June  5,  1901,  by  R.  E.  Horton.  It  is 
located  at  the  Wood-road  bridge,  1  niile  above  Oriskany,  N.  Y.  The 
gage  is  a  vertical  board  attached  to  the  upstream  side  of  the  right 
bridge  abutment.  It  is  read  twice  each  day  by  Charles  H.  Smith. 
The  station  has  been  maintained  only  as  a  low -water  station,  and  dis- 
charge measurements  are  made  by  wading  a  short  distance  below  the 
bridge.  The  section  at  the  bridge  is  not  favorable  for  accurate  meas- 
urement. The  channel  is  winding  both  above  and  below  the  station. 
The  right  bank  is  high  and  wooded  and  will  not  overflow.  The  left 
bank  is  low,  partly  wooded,  and  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  sandy  gravel  and  is  shifting.  There  is  but  one 
channel  at  all  stages.  The  bench  mark  is  a  point  on  the  outside  corner 
of  the  upstream  side  of  the  bridge  seat  on  the  right  abutment.  Its 
elevation  is  13.66  feet  above  the  zero  of  tlie  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  K.  E.  Horton,  district  hydrographer. 

hv^harge  measurements  of  Oriskany  Creek  at  Wood-road  Bridge,  near  Oriskany,  N.  K, 

in  190S. 


Date. 


January  27 

May7 

May  14 

May  21 

Do.... 
JulyO 


Hydrographer. 


C.  C.  Covert . . 
do 

E.  C.  Murphy 

W.  Niian 

do 

H.  H.  Halsey . 


Feet. 

4.3 

1.75 

1.726 

1.56 

1.56 

1.60 


Second-feet. 
«121 
163 
168 
127 
118 
106 


a  Measurement  made  under  ice;  creek  full  of  needle  ice. 
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HUDSON   RIVER  AT  MECHANICVILLE,  N.  Y. 

A  record  of  the  flow  of  the  Hudson  River  at  Mechanicville  has  been 
kept  by  the  Duncan  Company  since  December,  1888.  The  records 
have  been  furnished  by  R.  P.  Bloss,  the  engineer  of  the  company.  The 
record  includjBS  two  daily  readings  of  the  depth  on  the  crest  of  the 
dam  and  a  continuous  record  of  the  run  of  the  water  wheels  in  the 
adjoining  paper  mill.  A  record  is  also  kept  of  the  length  and  height 
of  the  dashboards,  with  the  dates  of  their  setting  and  removal.  The 
flow  over  the  dam  has  been  computed  by  the  formula  ^=3.012  L  //"*, 
which  is  the  Francis  formula  for  the  Merrimac  dam.  The  leng'th  of 
the  crest  of  the  dam  is  794  feet.  The  same  formula  has  been  used  at 
all  times,  whether  the  flashboards  were  in  place  or  not.  The  discharge 
at  this  point  does  not  represent  the  total  yield  of  the  drainage  basin 
for  the  reason  that  the  Champlain  Canal  draws  its  supply  from  the 
Hudson  River  above  Mechanicville. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Jifean  djaUy  dUchargef  in  second-feet,  of  Hudson  River  at  MechanvcvUlt,  N,  Y.^for  1903.^ 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


Jan. 


7,122 
7,231 
7,912 
9,875 
10,723 
9,478 
8,828 
8,215 
7,028 
6,504 
6,047 
6,302 
5,882 
5,643 
5,553 
5,416 
5,564 
5,889 
4,997 
4,848 
5,408 
7,831 
7,137 
6,123 

25 '  5,660 

26 1  5,664 

27 5,327 

28 1  5,600 

29 


6,298 

30 12,155 

81 12,906 

7,034 


Mean 


Feb. 


11,857 

11,494 

10,771 

12,949 

16,054 

12,405 

11,074 

9,603 

9,428 

8,516 

8,453 

14,915 

13,268 

11,861 

9,873 

10,273 

7,669 

7,646 

7,878 

7,291 

7,045 

7,602 

7,641 

6,864 

6,521 

6,186 

6,017 

15, 618 


Mar. 


28,896 
20,778 
16,776 
16,156 
15,221 
14,980 
13,816 
15,250 
29,664 
27,975 
33,400 
44,758 
45,351 
41,160 
36,051 
32,642 
28,230 
25,701 
24,369 
25,205 
28,614 
40,441 
42,915 
54,494 
5t],283 
50,638 
41,581 
32,928 
28,102 
22, 870 
23,830 


Apr. 


23,345 

21,332 

20,120 

22,097 

24,028 

24,435 

22,557 

20,860 

20,688 

19,357 

18,307 

17,902 

16,555 

14,980 

12,510 

11,966 

11,731 

11,396 

10,236 

10,943 

8,706 

7,905 

7,458 

6,915 

6,845 

5,627 

6,306 

4.848 

5,614 

4,828 


May. 

5,158 
4,935 
3,654 
4,915 
4,556 
4,191 
4,191 
3,686 
4,330 
2,835 
4,074 
4,754 

(«>) 
3,237 
3,206 
1,999 
3,649 
3,210 
3,698 
4,598 
3,586 
2,993 
2,441 
3,534 
2,705 
2,001 
1,741 
1,955 
1,882 
1,067 


June. 


2,271 

2,197 

2,247 

2,159 

2,283 

2,156 

1,472 

3,191 

2,864 

2,893 

3,821 

6,396 

11,013 

9,666 

13,061 

11,458 

8.896 

9,233 

7,813 

6,968 

7,976 

19,303 

17,756 

16,090 

17,373 

16,333 

15,312 

12,057 

10,286 

9,606 


July. 


8,484 
8,375 
8,373 
6,582 
5,272 
6,038 
5,317 
4,921 
4,424 
4,148 
3,608 
2,539 
4,056 
3,836 
3,642 
3,585 
3,776 
3,525 
2,302 
3,858 
3,553 
3,498 
3.942 
7,276 
6,594 
6,008 
5,589 
4,960 
4,436 
4,016 
4,226 


Aug. 


Sept. 


4,895 


5,032 
4,525 
4,406 
6,508 
6,590 
7,074 
6,195 
6.262 
5,511 
5,588 
7,798 
7,904 
7,232 
5,259 
5,728 
4,671 
4,a53 
4,308 
5,164 
3,534 
3,934 
5,268 
4,290 
8,490 
8,104 
7,064 
6,565 
6,803 
8,898 


Oct. 


9,885  '  30,938  ,  14,013     3,509     8,472  !  4,863     5,905 


9,003 
8,121 
7,824 
6,962 
5,862 
4,017 
4,239 
4,889 
3,948 
3,958 
3,943 
3,631 
2,013 
3,903 
3,508 
3,040 
3,481 
3,434 
3,924 
2,967 
3,951 
3,623 
3,069 
2,774 
3,087 
2,806 
2,362 
8,112 
3,310 
2,819 


2,668 

2,668 

2,468 

705 

2,931 

3,116 

4,112 

4,246 

10,757 

21,251 

27,340 

23,001 

16,004 

14,645 

12,242 

10,701 

9,436 

10.793 

14,667 

15,005 

14.182 

12,551 

11,546 

10,887 

8.859 

9,640 

8,492 

7,943 

7,319 

6.869 

6,676 


10,117 


Nov.  I  Dec 


5,665 

7.166 

6,077 

5.560 

5,641 

6,270 

6,143 

5,467 

6.344 

5,648 

5,442 

5,808 

5,416 

5,062 

4,299 

5,619 

5.936 

8.662 

8,032 

7,496 

6.362 

5,107 

6,093 

5.936 

5,630 

4.586 

4,000 

4,029 

3.601 

5,466 


6,555 
5,0ai 
4,811 
4.f*5 
4..S34 
4,tf77 
5.376 
4.f;93 
4,278 
4,118 
3,941 
4.141 
4.655 
rs015 

i  5.050 
4.312 
4.19J 
4,144 
3.800 
2,:»9 
12.809 

'  9.034 
7,29i; 
7,a^7 
6.700 
6,914 
4,S,i0 
5.004 
4,706 
4,522 
4,758 


5,769  I    5,297 


« Flushtx)ards  at  limes  Irregular.    Kecord  appmxiraute. 


tNo  record. 


HOYT.] 


HUDSON   RIVER    DRAINAGE    BASIN. 


219 


EtiimaUd  monthly  discharge  of  Ifudgon  River  iU  MevhanicviUe,  X.  Y.yfor  1903. 

[Drainage  area,  4,«^00  fiquare  inllfH.] 


Month. 


January  

February 

I^Iarch 

April 

Mav 

Jane 

July 

August 

September 

Ckrtober 

November 

December 

The  year 


Disehaifire  In  seconc 

Ifeet. 
Mean. 

Maximum. 

Minimum. 

12,906 

4,848 

7,034 

16,054 

6,017 

9,885 

56,283 

13, 816 

30,938 

24,435 

4,828 

14, 013 

5,158 

1,067 

3,509 

1 

19,303 

1,472 

8,472 

8,484 

2,302 

4,863 

8,898 

3,534 

'5,905 

9,003 

2,013 

4,118 

27,340 

705 

10, 117 

8,562 

3,801 

5,769 

12,809 

2,309 

5.297 

56,283 

705 

9,160 

Run-off. 


8econd-feet 

per  square 

mile. 


Depth  in 
inches. 


1.56 

1.80 

2.19 

2.28 

6.87 

7.92 

3.11 

3.47 

.78 

.90 

1.88 

2.10 

1.08 

1.25 

1.31 

•1.51 

.91 

1.02 

2.25 

2.5Q 

1.28 

1.43 

1.18 

1.36 

27.63 


H008IC   KrVER  AT  BUSKIRK,  N.  Y. 


Hoosic  River  has  its  headwaters  in  Vermont  and  Massachusetts  on 
the  west  slope  of  Hoosic  Mountains.  Two  head  branches,  one  flow- 
ing southerly,  the  other  northerly,  along  the  west  slope  of  this  range, 
join  at  North  Adams,  Mass.  The  stream  then  flows  in  a  northwesterly 
direction,  entering  Hudson  River  8  miles  north  of  Meehanicsville. 
The  drainage  basin  above  Buskirk  has  its  greatest  extent  in  a  northerly 
and  southerly  direction;  the  main  branches  and  the  Little  Hoosic  and 
Walloomsac  tributaries  draining  the  valleys  between  parallel  mountain 
ranges.  This  portion  of  the  drainage  basin  is  rugged  and  precipitous, 
the  distribution  of  tributaries  affording  rapid  concentration  of  the 
run-oflf  from  the  steep  rock  slopes.  The  ridges  are  sparsely  w^ooded. 
The  general  elevation  of  the  valley  at  the  junction  of  the  headwaters 
i8 1,000  feet. 

At  Buskirk,  27  miles  downstream,  following  the  general  trend  of 
the  valley,  the  elevation  is  360  feet  above  sea  level.  From  Buskirk 
to  the  mouth  of  the  stream  the  drainage  basin  proper  of  Hoosic  River 
is  relatively  narrow.  The  only  important  tributary  in  this  section  is 
the  Tomhannock,  which  enters  Hoosic  River  near  its  mouth  below  all 
important  falls.  A  storage  reservoir  is  in  process  of  erection  on  Tom- 
hannock Creek  for  the  water  supply  for  the  city  of  Troy. 

At  Johnsonville  the  stream  is  at  an  elevation  of  300  feet  at  the  foot 
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of  the  falls.  It  enters  Hudson  River  12  miles  farther  downstream, 
at  an  elevation  of  80  feet  above  sea  level.  The  stretch  intervening 
between  Johnsonville  and  the  mouth  of  the  stream  contains  several 
precipitous  falls  over  rock,  and,  receiving  the  largest  part  of  ibe  trib- 
utary drainage,  offers  a  favorable  opportunity  for  power  develop- 
ment, which  has  been  largely  utilized.  Numerous  dams  affording 
power  for  textile,  agricultural-implement,  and  other  industries  are 
scattered  throughout  the  length  of  the  stream  from  North  Adams  to 
Scliaghticoke.  At  the  foot  of  the  lowest  of  the  four  dams  at  Schaghti- 
coke  the  stream  has  an  elevation  of  200  feet.  The  succeeding  2  miles 
include  a  descent  of  about  80  feet,  largely  within  an  abrupt  bend  1 
mile  in  length,  in  which  the  stream  returns  to  within  one-fourth  mile 
of  the  starting  point.  This  fall  is  undeveloped.  There  are  no 
important  lakes  and  but  one  storage  reservoir  in  the  drainage  basin. 
This  is  at  Farnam  near  the  head  of  the  south  branch. 

The  gaging  station  was  established  September  24,  1903,  by  E.  P. 
Roundey.  It  is  located  at  the  covered  wooden  highway  bridge  at  Bus- 
kirk,  N.  Y.  A  standard  chain  gage  is  attached  to  the  guard  rail  near 
the  middle  of  the  bridge  on  the  upstream  side.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  28.17  feet.  The 
gage  is  read  twice  each  day  by  Bert  C.  Henry.  Discharge  measure- 
ments are  made  from  the  single-span  covered  highway  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  left  end  of 
the  bridge.  The  channel  is  straight  for  300  feet  above  and  800  feet 
below  the  station.  The  current  becomes  rather  sluggish  at  extreme 
low  water.  Both  banks  are  high,  and  will  overflow  only  at  extreme 
high  water.  The  bed  of  the  stream  is  composed  of  gravel,  and  there 
is  but  one  channel  at  all  stages.  The  bench  mark  is  a  square  painted 
on  the  top  of  the  upstream  wing  wall  of  the  left  abutment.  The  top 
of  the  gage  pulley  has  an  elevation  of  8.30  feet  above  the  bench  mark. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Hoosic  River  at  BusJdrk,  N.  Y.,  in  }90S, 


Date. 


September  24 
October  10... 
October  12... 


Hydrographer. 


Gage 
height. 


Discharge. 


E.  P.  Roundey. 

do 

do 


1.80 
4.69 
3.32 


Secomi-ft<  t. 
31(> 

2,893 

1,322 
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Mean  daily  gage  height^  infeHy  of  Ilooiric  Rhrr  al  Bv^kirk,  X.  )'.,  f^yr  J9(>,i. 


1. 

o 

3. 
4. 

5. 
6. 
7. 


10. 
11. 
12. 
13. 
14. 
15. 
1«. 


Day 


Sept. 


)ct 

Nov. 

1 
Dec. 

1.78 

1.96 

2.19 

1.80 

2.16 

2.08 

l.M 

2.11 

2.13 

1.65 

1.86 

2.19 

1.88 

2.29 

2.11, 

2.25 

2.73 

2.01  ] 

2.02 

2.36 

2.11 

1.98 

2.21 

1.93 

6.35 

2.23 

1.96 

4.95 

2.19 

1.99 

8.62 

2.16 

2.11' 

3.40 

2.16 

1.86 

3.05 

2.13 

2.19 

2.82 

1.99 

3.08 

2.66 

1.93 

3.23 

2.65 

2.16 

4.01 

17. 

18. 
I  19. 

20. 
|-21. 

22. 

28. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Day. 


Sept. 


1.70 
1.72 
1.65 
1.98 
1.95 
1.80 


Oct.    '    Nov 


2.68 
3.47 
8.42 
3.05 
2.85 
2.72 
2.68 
2.61 
2.53 
2.59 
2.39 
2.33 
2.29 
2.26 
2.19 


2.76 
3.83 
8.03 
2.58 
2.43 
2.49 
2.53 
2.53 
2.41 
2.09 
2.81 
2.19 
2.06 
2.39 


Dw. 


3.83 
3.63 
3.53 

0.  d9 

6.96 
3.69 
3.16 
2.91 
2.73 
2.66 
2.21 
8.86 
3.73 
4.09 
4.11 


HUDSON   RIVEB  AT  FORT   EDWARD,  N.  Y. 

This  station,  which  is  located  at  the  dam  of  the  International  Paper 
Company,  was  established  in  1896,  in  connection  with  upper  Hudson 
storage  surveys.  The  dam  is  of  framed  timber  on  slate-rock  founda- 
tion, and  has  but  little  leakage.  The  crest  is  straight,  very  nearly 
level,  and  587.6  feet  in  length.  Flashboards  are  usually  maintained 
on  the  dam  from  15  inches  to  18  inches  in  height.  A  record  is  kept 
of  the  height  of  flashboards,  and  of  the  times  of  their  setting  and 
removal. 

During  1901  the  station  was  equipped  with  new  metallic  gages. 
The  crest  gage  is  attached  vertically  to  the  timber  bulkhead  above  the 
left-band  end  of  the  dam.  The  gages  are  divided  to  feet  and  inches, 
and  readings  are  taken  each  morning  by  Frank  Chapman. 

There  are  62  water  wheels  in  the  adjoining  mill.  These  are  nearly 
all  of  modern  types  that  have  been  tested  at  the  Hol^^oke  flume.  A 
record  is  kept  of  the  daily  run  of  each  in  hours,  as  well  as  of  the  work- 
ing head,  whigh  is  usuall}'^  19.  feet.  The  discharge  through  the  tur- 
bines is  taken  from  diagrams  expressing  the  flow  as  a  function  of  the 
working  head  and  number  of  wheel-hours  run. 

In  the  winter  of  1896-97  a  flood  spillway  was  cut  around  the  south 
end  of  the  dam,  over  which  the  water  begins  to  flow  whenever  it 
reaches  the  level  of  the  crest  of  the  flashboards.  The  profile  of  the 
spillway  is  very  irregular  and  causes  some  uncertainty  in  the  calcu- 
lated flows  during  times  of  high  water. 

With  the  flashboards  on,  the  flow  has  been  computed  from  Francis's 
well-known  formula  for  the  sharp-edged  weir.     During  the  dry  season 
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but  little  water  passes  over  the  dam,  the  entire  flow  being  employed 
to  drive  the  turbines. 

During  the  navigation  season  water  is  diverted  from  Hudson  River 
at  Glens  Falls  feeder  dam,  7  miles  above  Fort  Ekiward,  for  the  supply 
of  Champlain  Canal. 

The  drainage  area  tributary  to  the  Hudson  above  Fort  Edward  is 
0.56  of  that  of  the  same  stream  above  the  Mechanicsville  gaging  station. 
The  principal  intervening  tributuries  are  the  Hoosic  River  and  Batten 
Kill,  which  have  drainage  areasof  716and428  square  miles,  respectively. 

The  record  has  been  maintained  at  the  station  during  1903,  but  the 
computation  of  the  discharge  has  been  withheld  temporarily. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

SCHROON  RIVER  AT  WARRENSBURG,  N.  Y. 

This  station  is  located  at  the  dam  and  mill  of  the  Schroon  River  Pulp 
Company,  near  the  mouth  of  the  river.  The  record  was  begun  in 
November,  1895. 

The  record  has  been  maintained  at  the  dam  during  1903  in  coopera- 
tion with  the  officials  of  the  Schroon  River  Pulp  Company,  but  the 
computation  of  the  discharge  has  been  withheld  awaiting  additional 
data  to  confirm  the  results. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

INDIAN  RIVER  AT  INDIAN  LAKE   DAM,  N.  Y. 

The  observations  at  this  station  consist  of  a  record  of  the  stage  of 
water  in  Indian  Lake  storage  reservoir,  located  in  the  upper  Hudson 
River  drainage  basin.  The  reported  stage  of  water  in  the  reservoir 
is  shown  in  the  accompanying  table.  The  reservoir  gates  were  not 
opened  until  November  25, 1903,  the  discharge  previously  having  taken 
place  through  the  spillway  and  log  ways  only.  The  reservoir  was  built 
to  store  water  for  use  by  the  mills  on  Hudson  River  during  the  low- 
water  season.  The  dam  is  of  masonrv  and  forms  a  lake  which  has  a 
surface  area  of  7.87  square  miles,  or  5.54  per  cent  of  the  drainage  area 
of  142  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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iHn^  of  water  in  Indian  Ijoke  reMrvoir,  HamiUon  County ^  X.  Y,ofor  190S. 


Day. 


Jan. 


1 

1 
25.00 

o 

24.83 

3 

24.75 

4 

24-67 

0 

24.58 

£ 

24.60 

/........ 

'  24.33 

8 

24.17 

9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
36. 


3*. 
3. 
30. 
31. 


24.04 
23.92 
23.75 
23.66 
23.42 
28.88 
23.21 
23.  OB 
22.96 
22.83 
22.67 
22.50 
22.83 
22.21 
22.08 
22.00 
21.83 
21.67 
21.  M 
21.42 
21.29 
21.17 
21.17 


Feb. 

21.17 
21.25 
21.21 
21.17 
21. 13 
21.08 
20.92 
20.83 
20.75 
20.67 
20.67 
20.71 
20.75 
20.76 
20.75 
20.75 
20.75 
20.71 
20.67 
20.58 
20.60 
20.33 
20.17 
20.00 
19.83 
19.67 
19.58 
19.83 


Mar. 

20.25 
20.67 
21.00 
21.25 
21.83 
21.83 
21.88 
21.33 
21.67 
22.00 
22.50 
23.17 
23.88 
24.42 
24.83 
25.42 
25.83 
26.17 
26.83 
27.67 
29.08 
80.42 
31.67 
83.42 
34.83 
35.17 
35.33 
85.83 
35.25 
35.17 
35.25 


May. 


85.42 
35.42 
35.42 
35.92 
85.92 
85.76 
36.67 
35.54 
35.42 
85.46 
35.42 
35.42 
85.42 
35.88 
35.25 
85.17 
35.68 
85.00 
34.92 
34.88 
84.75 
34.67 
84.  oo 
86.60 
84.42 
34.88 
34.33 
84.83 
84.83 
34.33 


34.33 
84.38 
34.88 
34.42 
84.50 
84.62 
34.75 
34.75 
34.76 
34.76 
34.75 
34.75 
34.71 
84.71 
34.67 
34.67 
34.67 
84.29 
34.25 
33.83 
88.79 
33.42 
33.42 
33.33 
33.29 
33.29 
33.25 
33.25 
33.25 
33.06 
32.92 


June. 

32.75 
82.58 
32.33 
32.08 
31.83 
31.60 
31.17 
80.83 
30.46 
30.17 
29.83 
30.00 
80.00 
30.12 
30.21 
30.29 
30.38 
30.42 
30.46 
30.50 
30.83 
31.42 
31.83 
32.38 
32.50 
32.83 
32.96 
33.06 
33.17 
33.00 


July. 

82.75 
32.58 
82.68 
32.62 
32.67 
82.67 
32.71 
32.75 
32.75 
82.76 
82.67 
33.50 
32.25 
32.00 
81.76 
81.50 
31.29 
81.06 
30.88 
80.75 
30.68 
30.42 
30.33 
30.25 
30.29 
30.33 
30.42 
30.46 
30.50 
30.54 
30.54 


Aug.  I  Sept. 


30.46 
30.33 
30.17 
30.06 
30.83 
30.50 
80.58 
30.75 
80.86 
31.00 
31.21 
81.42 
31.58 
31.75 
31.83 
31.92 
31.96 
31.96 
32.00 
32.04 
32.06 
31.92 
81.67 
81.42 
31.17 
31.06 
31.  OS 
31.12 
31.12 
31.17 
31.21 


31.29 

31.37 

31.42 

31.42 

31.42 

31.42 

31.83 

81.21. 

31.06 

30.92 

30.75 

80.58 

80.42 

80.25 

30.12 

80.00 

29.88 

29.75 

29.71 

29.68 

29.46 

29.33 

29.21 

29.08 

28.92 

28.75 

28.58 

28.42 

28.25 

28.06 


Ctet. 

27.92 
27.75 
27.62 
27.60 
27.42 
27.42 
27.38 
27.33 
28.06 
29.08 
29.83 
30.08 
80.17 
30.25 
80.83 
30.33 
30.25 
30.83 
30.50 
30.42 
30.33 
30.17 
29.96 
29.75 
29.62 
29.42 
29.25 
29.06 
28.92 
28.75 
28.62 


Nov. 

28.50 
28.86 
28.25 
28.17 
28.00 
27.86 
27.75 
27.67 
27.58 
27.50 
27.42 
27.83 
27.25 
27.17 
27.08 
27.00 
27.00 
27.00 
27.00 
26.96 
28.92 
26.88 
26.79 
26.75 
26.71 
26.67 
26.83 
25.83 
25.42 
25.00 


Dec. 


24.68 
24.25 
23.88 
23.60 
23.16 
22.75 
22.38 
22.00 
21.70 
21.42 
21.12 
20.88 
20.64 
20.25 
19.92 
19.68 
19.25 
18.92 
18.58 
18.42 
18.16 
17.92 
17.66 
17.42 
17.16 
17.06 
16.92 
16.76 
16.68 
16.42 
16.26 


a  Height  of  water,  in  feet,  above  bottom  of  sluice  gates. 


PASSAIC  RITT5R  DRAINAGE  BASIN. 

Pas8aic  River  ban  its  rise  in  Somerset  and  Morris  counties,  N.  J. 
Above  its  confluence  with  Pompton  River,  its  main  tributary,  it 
meanders  tbrougb  a  flat  country  of  Triassic  red  sandstones,  to  wbich 
in  large  measure  must  be  attributed  the  turbidity  of  its  waters.  In 
contrast  with  the  sluggish,  muddy  character  of  the  Passaic,  the 
Pompton  is  a  rapid  stream  and  its  waters  are  clear.  It  drains  parts 
of  Sussex,  Passaic,  and  Morris  counties,  and  traverses  for  a  large  part 
of  its  course  a  country  of  hard,  crystalline  rocks  and  heavy  forests, 
the  general  level  of  which  is  several  hundred  feet  above  that  of  the 
Passaic.  At  their  confluence  the  Pompton  enters  with  a  current 
which  carries  it  well  toward  the  right  bank  of  the  Passaic,  and  at 
times  of  flood  causes  much  backwater  in  the  latter. 

The  flow  of  Passaic  River  is  of  special  interest  from  the  fact  that 
several  large  cities  in  its  drainage  basin  take  their  public  water  sup- 
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ply  from  it,  and  l>ecause  of  the  valuable  water-power  privileges  along 
its  course,  particularly  at  the  city  of  Paterson.  Several  cities,  includ- 
ing Paterson  and  Passaic,  throw  their  sewage  into  this  stream,  and  in 
the  lower  part  of  its  course  it  becomes  so  polluted  as  to  be  offensive 
to  property  holders  along  its  banks  and  to  seriously  interfere  with 
the  comfort  and  health  of  the  inhabitants  of  several  towns. 

The  highest  recorded  flood  which  has  occurred  on  this  drainage 
basin  was  that  of  October,  1903.  The  estimated  discharge  at  Dundee 
dam  was  35,800  second-feet.  This  flood  is  fully  described  in  Water 
Supply  Paper  No.  92.  The  flood  began  at  6.30  p.  m.  October  8,  1903, 
and  lasted  until  midnight  October  18, 1903,  the  maximum  height  being 
reached  at  9  p.  m.  October  10,  1903.  There  was  a  total  rainfall  of 
11.74  inches  in  36  hours. 

Following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Passaic  River  drainage  basin: 

Pompton  River  at  Two  Bridges,  N.  J. 
Pompton  River  at  Pompton  Plains,  N.  J. 
Ramapo  River  near  Mahwah,  N.  J. 
Wanaque  River  at  Wanaque,  N.  J. 
Passaic  River  at  Two  Bridges,  N.  J. 
Rockawav  River  near  Boonton,  N.  J. 
Whippany  River  at  Monroe,  N.  J. 
Passaic  River  near  Chatham,  N.  J. 
Passaic  River  at  Millington,  N.  J. 

POMPTON   RIVER  AT  TWO   BRIDGES   (mOUNTAINVIEW),  NEW   JERSEY. 

A  station  was  established  May  2,  1901,  by  George  B.  Hollister,  on 
Pompton  River  just  above  its  junction  with  Passaic  River,  a  point  2 
miles  south  of  the  railway  station  at  Mountainview,  N.  J.,  and  2^ 
miles  west  of  Littlefalls,  N.  J.  Measurements  are  made  from  a 
wagon  bridge.  The  gage  is  a  vertical  pine  board,  graduated  to  feet 
and  tenths,  spiked  to  the  middle  masonry  pier  on  the  downstream  side. 
The  bench  mark  is  the  top  of  the  capstone  of  the  same  pier,  and  its 
elevation  is  10.7  feet  above  the  datum  of  the  gage.  The  channel, 
which  is  gravelly,  is  straight  for  some  distance  above  and  below  the 
bridge,  and  has  a  width  of  165  feet  between  bridge  abutments,  broken 
by  one  pier.  Both  banks  are  about  8  feet  high,  and  are  subject  to 
overflow  only  at  extreme  flood  stages.  The  gage  heights  at  this  sta- 
tion are  aflfected  by  back  water  from  Passaic  River.  This  station  was 
discontinued  October  3,  1903. 

The  observations  at  this  station  during  1903  have  been  made  undei' 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Digcharge  measurements  of  Pompton  River  at  Two  Bridges^  New  Jersey ,  in  190S. 


Date. 


September  6 

Julyl 

JqIv  7 


Hydrographer. 


Gftge 
height 


'  PBft. 

E.  P.  Roundey 2.74 

E.  C.  Murphy ,  6.00 

E.  P.  Roundev 3.10 


Discharge. 


Second-feet. 
426 
3,867 
716 


}4*^n  daily  gage  height,  in  feet,  of  Pompton  River  at  Two  Bridges,  New  Jersey,  for  190S. 


Day. 


Jan. 


1 

5.25 

■■» 

4.fl0 

3 

3.80 

A 

4.85 

5 

4.55 

6 

4.25 

7 ............... 

3.90 

g 

3.75 

9 

3.55 

10 

3.45 

11 

3.50 

12 

4.40 

]:j     .                  

4.65 

U 

4.60 

15 

4.20 

li) 

3.85 

17..  . 

3  60 

18 

3.35 

\3 

2.75 

20 

2.65 

21 

2.50 

•>i 

2.55 

23 

2.90 

24 

3.25 

i) 

8.70 

2fi 

3.70 

27 

3.20 

» 

3.10 

29 

3.40 

SI 

4.00 

%\ 

3.90 

Feb.       Mar. 


3.80 
3.65 
8.45 
3.20 
3.60 
3.60 
3.35 
3.35 
8.75 
3.95 
8.85 
4.60 
4.60 
4.40 
4.15 
4.00 
8.85 
3.65 
3.55 
3.20 
2.»> 
2.56 
2.50 
2.60 
2.70 

• 

2.85 
3.05 
4.00 


6.95 
7.60 
6.80 
5.80 
4.96 
4.45 
4.00 
4.35 
4.75 
5.00 
5.10 
4.95 
4.65 
4.25 
4.25 
3.75 
3.20 
3.00 
2.80 
2.60 
2.45 
2.85 
5.00 
6.25 
7.15 
6.45 
5.80 
4.60 
4.20 
3.95 
4.  .50 


May.  '  June. 


4.20 
3.85 
8.70 
3.55 
8.35 
3.15 
3.05 
8.40 
4.30 
4.60 
4.50 
4.40 
4.15 
4.30 
6.10 
7.95 
8.20 
7.20 
5.65 
4.85 
4.80 
8.80 
8.40 
3.10 
2.80 
2.55 
2.35 
2.25 
2.05 
2.00 


1.80 
1.65  I 
1.55  ' 
1.50 
1.50 
1.60 
1.50 
1.45 
1.35 
1.25 
1.20 
1.20 
1.16 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.95 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 


0.90 
.90 
.80 
.80 
.80 
.70 
.75 
1.00 
1.10 
1.20 
1.25 
1.50 
1.95 
2.65 
8.05 
4.30 
4.45 
4.10 
4.25 
4.55 
4.95 
5.10 
5.40 
5.75 
6.00 
5.70 
4.80 
4.10 
4.15 
5.85 


July.      Aug.      Sept. 


6.15 
6.10 
5.15 
4.35 
3.80 
3.35 
2.95 
2.65 
2.30 
2.15 
2.00 
1.85 
1.75 
1.65 
1.45 
1.40 
1.30 
1.30 
1.95 
2.10 
2.10 
2.35 
2.80 
2.90 
2.80 
2.70 
2.60 
2.30 
2.20 
2.10 
2.00 


2.00 
1.95 
2.00 
2.35 
8.76 
4.60 
5.60 
5.40 
4.75 
4.55 
4.30 
4.05 
8.85 
3. 55 
3.25 
3.a5 
2.85 
2.65 
2.65 
2.65 
2.55 
2.20 
2.10 
2.10 
2.00 
1.90 
1.80 
1.85 
2.80 
3.65 
3.80 


Oct. 


3.75 
3.70 
3.60 
3.15 
3.05 
2.85 
2.65 
2.40 
2.25 
2.20 
2.10 
2.00 
1.85 
1.80 
1.75 
2.15 
3.76 
4.00 
8.85 
3.65 
3.45 
3.25 
3.05 
2.85 
2.80 
2.65 
2.45 
2.35 
2. 15 
2.05 


1.&5 
1.80 
1.65 


IRR  97—04- 


•15 
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POMPTON   RIVER  AT  POMPTON   PLAINS,  N.  J. 

This  station  measures  the  combined  flow  of  Pequannock,  Wanaque. 
Ramapo,  and  Pompton  rivers.  It  was  established  March  7,  1903,  bv 
the  United  States  Weather  Bureau,  by  which  it  is  maintained.  It  is 
located  at  a  254-foot  timber  dam  situated  about  half  a  mile  east  of 
Pompton  Plains  i-ailroad  station.  The  dam  constitutes  a  portion  of 
the  headworks  of  the  Morris  canal  feeder  at  Pompton  Plains.  A  ca.st- 
iron  gage  is  bolted  vertically  to  the  framework  of  the  lock  gate^5  at 
the  entrance  to  the  canal.  The  gage  reader  for  the  Weather  Bureau 
is  E.  M.  Le  Fevre,  who  reads  the  gage  every  morning.  The  main 
portion  and  crest  of  the  dam  is  timber  6  inches  in  width.  The  down- 
stream face  is  vertical,  and  2.7  feet  below  the  crest  is  an  apron.  The 
upstream  side  of  the  dam  is  paved.  Starting  at  a  point  6  inches  below 
the  crest  of  the  dam,  the  paving  is  placed  downward  and  upstream  at 
a  slope  of  6  inches  in  3  feet. 

The  rating  table  for  this  dam  was  constructed  as  follows:  The  Francis 
formula  was  used,  modified  b}-  comparison  with  results  of  experiments 
made  at  Cornell  University.  The  coeflScients  used  were  those  derived 
from  United  States  Geological  Survey  experiments,  Cornell  series  40, 
for  a  6-inch  broad-crested  weir.  This  gives  a  varying  coeflScient  for 
low  heads  up  to  a  depth  of  0.8  foot,  at  which  height  the  nappe  breaks 
clear  from  the  horizontal  face  and  the  weir  becomes  practically  sharp 
crested,  giving  the  Francis  formula,  ^=3.33  /A*.  The  ci'est  of  the 
dam  is  slightly  irregular,  and  in  order  to  apply  the  weir  formula  to 
it  an  accumte  profile  was  taken  and  the  dam  was  divided  into  a  num- 
ber of  approximately  level,  sections.  These  sections  comprised  all 
elevations  between  certain  limiting  values,  whether  in  juxtaposition  or 
not.  Each  section  was  computed  sepamtely  for  all  gage  heights.  By 
combining  these  the  flow  on  the  entire  dam,  which  is  254.5  feet  long, 
was  obtained  for  each  gage  reading.  The  rating  table  shows  the  com- 
bined discharge  of  all  sections  for  the  same  gage  heights.  To  the 
flow  over  the  dam  must  be  added  the  flow  through  the  Morris  Canal 
feeder,  records  of  which  are  maintained.  All  the  water  in  times  of 
flood  passes  over  the  dam,  except  in  very  extreme  cases,  as  the  flood 
of  October,  1903.  Bench  mark  No.  1  is  a  square  chiseled  on  the  coping 
of  the  left  upstream  parapet  wall  of  the  head-gates  to  the  feeder  canal. 
Its  elevation  is  11.99  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
square  chiseled  on  the  outside  edge  of  the  upstream  parapet  wall  at 
the  entrance  to  the  feeder.  Its  elevation  is  12.10  feet  above  the  zero 
of  the  cast-iron  gage. 

On  December  4,  1903,  a  portion  of  the  gage  broke  off. 

The  following  table  shows  the  coeflicients  used  in  constructing  the 
rating  table: 
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Coefficients  used  in  canstmcting  rating  table. 


Depth. 
0.1 

CoeiBcient. 

Depth. 

Ooefflclent. 

3.00 
2.90  1 
2.65 
2.80 

0.5 

2.95 

.2 

.6 

3. 08    1 

.3 

.7 

3.20 

.4 

.8  and  all  above... 

3.33     ] 

The  following  discharge  measurement  was  made  by  E.  P.  Roundey 
in  11X)3: 

July  10:  Disi'hai^,  326  eecond-feet. 


}fean  daily  gage  hfighty  in  feet,  of  PomjUon  Hirer  nt  Pmnptmi  Plains^  N,  /.,  for  1903. 


Day. 


Mar. 


1 

1 

1 

•» 

3 

4 

S ' 

6 

i. ...... ........... 

4.8 
5.0 
5.2 
5.2 
5.0 
5.0 

?» 

9 

10 

:i 

13 

5.0 

11 

4.9 

15 

4.8 

16 

4.h! 

17 

4.8  ' 

H 

\) 

4.7 
4.6 
4.6 

Ji} 

l\ 

4.6  ' 

-» 

5.0  . 

ja 

5.2  i 

24 

6.2 
5.7 
5.3 
5.0 
5.0 
4.9 

2'i 

% 

•J7 

•> 

•«.» 

30 

4.8  ! 

31 

5  1 

Apr. 

5.0 
4.9 

4.8 
4.8 
4.8 
4.7 
4.7 
4.8 
5.8 
5.0 
4.9 
4.9 
4.8 
4.8 
5.8 
6.7 
5.9 
5.3 
5.0 
5.0 
4.9 
4.8 
4.7 
4.6 
4.6 
4.6 
4.5 
4.5 
4.4 
4.4 


May. 

June. 

4.4 

3.9 

4.3 

8.9 

4.3 

3.9 

4.4 

8.9 

4.3 

3.9 

4.3 

3.9 

4.3 
4.3 
4.2 
4.2 
4.1 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
8.9 
3.9 
3.9 


3.9 

4.0 

4.0 

4.0 

4.0 

4.0 

4.8 

4.4 

5.0 

5.0 

4.8 

4.7 

4.7 

5.0 

5.2 

5.5 

5.3 

5.4 

5.3 

5.2 

4.9 

4.7  i 

4.7 

6.0 


July. 

5.7 
5.1 
4.9 
4.8 
4.6 
4.5 
4.5 
4.4 
4.3 
4.2 
4.1 
4.2 
4.2 
4.2 
4.2 
4.1 
4.0 
3.9 
5.5 
6.4 
5.4 
5.3 
5.6 
5.4 
5.2 
4.8 
4.0 
4.0 
4.0 
4.1 
4.1 


AiMf. 

4.1 
4.0 
4.0 
4.0 
4.8 
4.7 
5.1 
4.8 
4.7 
4.5 
4.4 
4.3 
4.3 
4.2 
4.2 
4.1 
4.0 
4.0 
4.0 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.7 
4.8 
4.8 


St»pt. 

4.7 

4.6 

4.6 

4.5 

4.5 

4.1 

4.3 

4.2 

4.2 

4.1 

4.1  1 

4.1  I 

4.1  I 

4.1  I 

4.1  , 
4.1 

4.9 

4.9  j 

4.8 

4.5 

4.4' 

4.3 

4.3 

4.2 

4.2 

4.1 

4.0 

4.2 

4.1 

4.0 


Oct. 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
9.0 
14.3 
9.0 
7.5 
5.6 


I 


5.5 


5.3 

5.0 

4.8 

5.0  I 

4.8  I 

4.7  . 

4.7 

4.7 

4.6 

4.7 

4.7 

4.6 

4.5 


Nov. 

4.8 
4.3 
4.3 
4.3 
4.3 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.4 
4.9 
4.7 
4.6 
4.5 
4.4 
4.4 
4.4 
4.4 


Dec. 


4.5 

C) 

4.5 

C) 

4.4 

(") 

4.3 

(''1 

4.2 
4.1 
4.1 


(«) 
(") 
(«) 
(«) 
(«) 
(°) 
(«) 
(") 
(«) 
(") 
(«) 
(«) 
(°) 
(") 
(°) 
(«) 
(«) 


6.2 
5.4 
5.0 
4.9 


o  Ga^e  broken. 


fr  Frozen. 
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Rating  table  fdr  Pompton  River  at  Pompton  Plairis,  N.  J.,  for  190S. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Srrtmd-feet. 

Gage 
1    height. 

Feet. 

1 

J 

1 
Discharge.  ,. 

Gage 
height. 

1 

,  Diflchaiige. 

Feet. 

Second-feet.  1 

Fed. 

Second-Jcet. 

I^ei. 

Second-feet. 

3.65 

1 

4.95 

i,i;^ 

6.90 

4,  750          9. 50 

ii,7a5 

3.70 

3 

5.00 

i,2a5 

7.00 

4,980          9.60 

12,005 

3.  75 

^i 

5.a5 

1,275 

7.10 

5,215 

9.70 

12,310 

3.80 

18  1 

5.10 

1,  345 

7.20 

5,455 

9.80 

12,620 

3. 85 

30 

5. 15 

1,415 

7.30 

5,695 

9.90 

12, 940 

3.90 

50 

5.20 

1,490  1 

1       7.40 

5,935 

10.00 

13,2150 

3.  95 

70 

5.  25 

1,570 

7.50 

6,175 

10.10 

13,580 

4.00 

94 

1       5. 30 

1,650 

7.60 

6,415 

10.20 

13,  900 

4.05 

122 

5.  35 

1,730 

7.70 

6,665 

10.30 

14, 220     L 

4.10 

154 

5.40 

1,810 

7.80 

6,925 

10.40 

14, 540 

4.15 

190 

5.45 

1,895 

7.90 

7, 185        10.  50 

14,860 

4.20 

232 

5.50 

1,980 

8.00 

7,450 

10.60 

15.  185 

4.25 

275 

5.55 

2,065 

8.10 

7,715 

10.70 

15,  510 

4.30 

325  1 

5.60 

2,150 

8.20 

7,980        10.80 

15,850 

4.  35 

378 

5.70 

2,330  ' 

8.  30  '         8,  250        10.  90 

16,190 

4.40 

435 

5.80 

2, 520 

8.40  i         8,520        11.00 

16, 5;{0     1 

4.45 

495 
555  , 

5.90 

2,710 

8.50 

8,790        11.10 

16,  870 

4.50 

6.00 

2,900 

8.60           9,060        11.20 

17,220 

4.55 

615 

6.10 

3,090 

8.70           9,340  '      11.30 

17,  570 

4.60 

675 

6.20 

3,290 

8.80 

9,6:W        11.40 

17,920 

4.65 

735 

6.30 

3,490  1 

8.  90           9,  920 

11.50 

18,  270 

4.70  , 

800 

6.40 

3,  690 

9.CX) 

10,210  ' 

11.60 

18, 620     . 

4.75 

865  ' 

6.50 

3,890 

9.10 

10,505  1 

11.70 

18,980 

4.80 

930  ! 

6.60 

4,090 

9.20         10,805  ' 

11.80 

19,340 

4.85  1 

995 

6.70 

4,300 

9.30         Il,ia5 

11.90 

19,  7(H) 

4.90 

1,0<)5 
'd  moutldij  (J 

.6.80  ' 
HachfU'tji'  i 

4,520  , 
{f  Pompton  . 

9.40 

11,405  1 

12.  ai 

20,060 

J'jMimaii 

/i/fVT  at  I 

\)inpton  Plat 

ii»j  N.  J. 

,  for  ltH).L 

Diwhargo  in  so< 

[*ond-fcet 

Date. 

1 

1 

-  -    -    -    - 

Maximum. 

Minimi 

im.        Mnin. 

1 

March  7-3 

1  24r. 

A 

i\ 
J 
J 
A 

Si 
0 

N 

pril 

4,300 
435 

4 

1 

35 
50 
50 
50 
94 
94 
94 

1  ,  — -r    ' 

1    16] 

[av 

ir". 

line 

2,900 
2,  3:50 
1,345 
1,065 
2S,  340 

7r 

Illy 

UJf U8t .  .  . 

37S 

L»]>tein]jer 
ctolwT  . . 



372 
^  371 

ovenil)er 

1-25 

42m 

l,i::«» 

December 

1-3  and  21- 

24 
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RAMAPO   KIVKR  NEAR  MAHWAH,    N.  J. 

This  station  was  established  February  10, 1903,  by  the  United  States 
Weather  Bureau,  by  which  it  is  maintained.  It  is  located  at  a  con- 
crete-arch highwa}"  bridge  about  1  mile  west  of  Mahwah,  N.  J.  A 
standard  chain  gage  is  bolted  to  the  hand  mil  on  the  downstream  side 
of  the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  20.^)5  feet.  The  gage  reader  for  the  Weather  Bureau 
is  M.  F.  Brooks.  Discharge  measurements  are  made  from  the  upstream 
side  of  the  concrete-arch  highway  bridge  to  which  the  gage  is  attached. 
The  bridge  has  a  single  span  of  68  feet  between  abutments.  The  initial 
point  for  soundings  is  the  end  post  of  the  hand  rail  on  the  left  bank. 
The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  bridge. 
The  current  is  swift.  Alx)ut  200  feet  below  the  bridge  there  is  a  rift 
with  about  1  foot  fall.  The  right  bank  is  low,  and  during  high  water 
the  lowlands  on  this  side  of  the  river  are  flooded.  The  left  bank  is 
high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  scattered  l)owlders,  and  there  is  but  one  chan- 
nel. Bench  mark  No.  1  is  a  square  chiseled  on  the  coping  of  the 
upstream  parapet  wall  at  the  left  bank.  Its  elevation  is  17.72  feet 
al)ove  gage  datum.  Bench  mark  No.  2  is  a  sijuare  chiseled  on  the  edge 
of  the  coping,  3.5  feet  west  of  the  gage  pulley.  Its  elevation  is  17.43 
feot  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  (t.  Paul,  district  hydrographer. 

Discharge  measurements  of  Ramapo  River  near  Malum hf  X.  ./.,  in  190S. 


Date. 


Hydrographer. 


heSfhi.   i  I>*^harge. 


Jnne  18 

July9 

Do 

September  4 

0ct(.lierl9 !..'  William  N 


hWt.        Secoml-ftrt. 


E.  P.  Roundy '      3.98 


do 
.do 
.do 


linn 


November  20 
December  17. 


F.  H.  Tillingha.st. 
do 


3.18 
3.18 

3.  39 

4.  72 
4.10 
4.10 


360 
127 
134 
1S(J 
491 
2«4 
«212 


a  River  frozen  over—ice  one-half  mch  thick. 
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Mean  daily  gage  height,  infeety  of  Ramapo  River  near  Mahwah,  N.  X,  for  190S. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

5.7 
4.8 
4.3 
4.0 
3.8 
3.7 
3.6 
3.4 
3.3 
3.2 
3.1 
3.1 
8.2 
3.2 
3.1 
3.0 
3.0 
2.9 
3.6 
3.3 
3.2 
3.1 
3.4 
8.2 
3.0 
3.0 
2.9 
2.8 
2.7 
3.1 
3.0 

Aug. 

2.9 
2.8 
2.7 
2.7 
4.2 
4.1 
4.7 
4.0 
3.5 
3.4 
3.2 
3.3 
3.1 
3.0 
2.9 
2.9 
2.8 
2.8 
3.2 
3.2 
8.1 
3.0 
2.9 
2.9 
2.8 
2.9 
2.9 
2.9 
4.3 
4.8 
4.7 

Sept. 

4.4 

4.0 
3.7 
3.5 
8.4 
3.3 
3.2 
3.1 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
5.4 
5.0 
4.2 
4.0 
3.8 
3.6 
3.5 
8.4 
3.2 
3.1 
8.1 
3.2 
8.2 
8.1 

Oct. 

Nov. 

DtH*. 

1 

6.6 
5.6 
4.9 
4.7 
4.5 
4.3 

4.5 
5.2 
5.1 
4.9 
4.8 
4.6 
4.3 
4.2 
4.1 
4.0 
3.9 
3.9 
3.8 
3.8 
4.8 
5.1 
6.4 
6.0 
5.3 
4.8 
4.6 
4.4 
4.2 
4.0 

aRi 

4.6 
4.4 
4.4 
4.4 
4.5 
4.2 
4.1 
4.3 
5.3 
4.8 
4.5 
4.4 
4.3 
4.1 
6.4 
6.9 
6.1 
5.4 
5.0 
4.7 
4.5 
4.3 
4.2 
4.1 
8.9 
3.9 
3.8 
3,7 
3.7 
3.6 

«'er  fro 

3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.2 
3.2 
3.1 
8.1 
8.1 
3.0 
8.0 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 

zen  o> 

2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.7 
2.9 
2.8 
2.8 
3.1 
4.5 
3.7 
4.9 
5.4 
4.6 
4.2 
4.0 
4.2 
4.6 
6.0 
5.2 
5.6 
5.5 
5.0 
4.4 
4.1 
3.9 
6.7 

'er. 

3.0 
8.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
9.8 
8.6 
7.1 
6.6 
6.2 
5.7 
5.3 
5.1 
4.9 
5.1 
4.9 
4.7 
4.6 
4.5 
4.4 
4.6 
4.5 
4.4 
4.8 
4.3 
4.2 
4.0 
4.0 

4.0 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.8 
3.8 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.6 
4.0 

5.2  i 
4.6 

4.3  ' 
4.1 
4.0 
4.0 
4.0, 
3.9 
3.8 
3.8 
3.7 
3.7 
3.6  ' 

...       ^ 

a.'» 

2 

:i,r; 

3 

3.*'. 

4 

3.7 

6 

3.7 

6 

37 

7 

3.7 

8 

3.7 

9 

3.7 

10 

4.3 
4.1 
6.1 
4.9 
4.6 
4.4 
4.3 
4.3 
4.0 
3.9 
3.9 
3.9 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
4.7 

3.9 

11 

Z^ 

12 

3.?* 

13 

3-8 

14 

4.7 

15 

4.2 

16 

3-9 

17 

o39 

18 

a3-9 

19 

a3.9 

20 '. 

<i4.0 

21 

a^^ 

22 

n  .->.  « 

23 

5l0 

24 

4.7 

25 

4.7 

26 

4.6 

27 

4.S 

28 

4.1 

29 

4.0 

30 

n  4.0 

81 

<i4. 1 

— 

WANAQUK   RIVER  AT  WANAQUE,  N.  J. 

This  station  was  established  December  16,  1903,  by  F.  H.  Tilling- 
hast.  It  is  located  at  the  highway  bridge  just  above  the  Erie  Rail- 
way bridge  and  below  the  factory  of  the  Wanaque  River  Paper 
Company.  The  standard  chain  gage  is  situated  on  the  upstream  side 
of  the  bridge.  The  gage  pulley  is  located  at  a  point  73  feet  from  the 
right  abutment.  The  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  17.52  feet.  The  gage  is  read  twice  each  day  by  Fred 
A.  Shippee,  head  carpenter  of  the  paper  company.  Discharge  meas- 
urements are  made  from  the  upstream  side  of  the  single-span  highway 
bridge,  which  has  a  length  between  abutments  of  98.5  feet.  The  initial 
point  for  soundings  is  the  face  of  the  right  abutment  on  the  upstream 
side.  The  channel  is  straight  for  300  feet  above  and  200  feet  below 
the  station.     The  current  is  sluggish  at  low  water.     The  right  biuik 
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is  high,  rocky,  and  wooded,  while  the  left  bank  is  low  and  without 
trees.  All  water  pai^ses  under  the  bridge  at  all  stages.  The  bed  of 
the  stream  is  composed  of  gravel,  with  occasional  bowlders.  At  ordi- 
nary- stages  the  depth  of  the  water  at  the  gaging  section  is  from  2  to  5 
feet.  Bench  mark  No.  1  is  a  circular  chisel  draft  on  the  upstream  side 
of  the  right  abutment.  Its  elevation  is  18.80  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  square  chisel  draft  on  the  upstream  edge  of  the 
last  stone  upstream  of  the  right  abutment  wing  wall.  Its  elevation  is 
14.21  feet  above  gage  datum.  Bench  mark  No.  3  is  the  upper  edge  of 
lower  chord  on  the  upstream  side  of  the  bridge,  1.1  feet  from  the 
down  spout.     Iti»  elevation  is  13.58  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G,  Paul,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  F.  H.  Tilling- 
hast  in  1903: 

December  15:  Gage  height,  2.25  feet;  diwhai^e,  187  set'ond-feet. 

Jlean  daily  ffa^e  height^  in  feet,  of  Wanaque  River  at  Wana^uCf  N.  /.,  for  190S. 


Day. 

Dec. 

..       2.06 

..       2.08 

1.92 

2,05 

20.. 
21.. 
22.. 
•23.. 

Day. 

Dec. 

1 

a4.88 
4.00 
3.65 
3.08 

1 

1 

1 

24.. 

23.. 

26.. 

1  27.. 

Day. 

Dec. 

28.. 

29.. 

,  30.. 

31.. 

Day. 

Dec. 

m 

2.70 
2.10 
2.10 
2.08 

2.06 

17  , 

.  2. 10 

IK 

2.10 

19 

2. 06 

«  High  water  11  o'clock  night  of  20th=7.40. 
PASSAIC    RIVER   AT   TWO   BRIXXiKS   (MOUNTAIN VIEW),    NEW   JERSEY. 

This  station  was  established  May  2,  1901,  by  George  B.  HoUister, 
ju8t  above  the  confluence  of  Passaic  and  Pompton  rivers.  Discharge 
measurements  are  made  from  a  wagon  bridge.  The  gage  consists  of 
a  vertical  pine  board,  marked  in  feet  and  tenths,  spiked  to  the  pro- 
tecting timber  on  the  upstream  side  of  the  first  pier  from  the  left  bank. 
The  bench  mark  is  the  top  of  the  capstone  of  this  pier,  and  its  elevation 
is  13.65  feet  above  the  datum  of  the  gage.  The  channel  is  straight  for 
some  distance  above  and  below  the  bridge  and  has  a  width  of  265  feet 
between  abutments,  broken  by  6  piers.  The  bed  of  the  stream  is 
composed  of  gravel.  The  right  bank  is  about  10  feet  high;  the  left 
bank  is  lower  and  liable  to  ovei*flow.  The  gage  heights  at  the  station 
are  affected  by  back  water  from  Pompton  River.  This  station  was 
discontinued  September,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  meanurement^  of  Passaic  River  at  Two  Bridges,  New  Jersey,  in  190S. 


Date. 


September  6 

July  1 

July  7 


Hydrographer. 


E.  P.  Roundey 
E.  C.  Murphy. 
E.  P.  Roundey 


Ga^e 
heigl 


Jaffe 
sight. 


Feet, 
3.80 
6.98 
4.05 


Discharge. 


Second -ft  fi. 
I,0ft3 
1,440 
1.072 


Mean  daily  gage  height,  in  feet,  of  Passaic  River  at  Two  Bridges,  New  Jersey,  for  19**^^. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

6.20 
4.85 
4.70 
4.56 
5.25 
4.75 
4.20 
4.00 
3.80 
3.60 
3.50 
5.40 
6.15 
5.30 
7.10 
8.96 
9.20 
8.20 
6.65 
6.86 
5.30 
4.80 
4.  10 
4.10 
3.80 
3.55 
3.35 
3.26 
3.a5 
3.00 

May. 

2.80 
2.65 
2.55 
2.50 
2.50 
2.50 
2.50 
2.46 
2.35 
2.25 
2.20 
2.20 
2.15 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.95 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 

June. 

1 

1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.75 
2.00 
2.10 
2.20 
2.25 
2.50 
2.60 
3.75 
4.90 
5.30 
5. 45 
6.10 
6.20 
5.55 
5.95 
6.10 
6.40 
6. 75 
7.00 
6.70 
5.80 
5.10 
5. 15 
6.85 

July. 

Aug. 

1 

Sept. 

Oct. 

1 

6.25 
5.80 
4.80 
5.86 
5.55 
5.25 
4.90 
4.75 
4.56 
4.45 
4.50 
5.40 
5.65 
5.60 
5.20 
4.85 
4.60 
4.40 
3.75 
3.65 
3.50 
3.65 
3.90 
4.25 
4.65 
4.65 
4.25 
4.10 
4.3o 
4.5.T 
4.95 

4.80 
4.66 
4.46 
4.20 
4.60 
4.70 
4.36 
4.35 
4.75 
4.45 
4.85 
5.60 
6.60 
5.40 
5.15 
5.00 
4.85 
4.65 
4.55 
4.20 
3.85 
3.55 
3.50 
3.60 
3.70 
3.85 
4.a'') 
4,50 

7.95 
8.65 
7.80 
6.75 
6.96 
5.45 
6.00 
5.35 
5.75 
6.00 
6.10 
6.95 
5.65 
5.25 
6.25 
4.75 
4.20 
4.00 
3.80 
3.60 
8.45 
3.85 
4.95 
6.75 
8.40 
7.95 
6.95 
5.85 
5.20 
4. 95 
5.50 

7.15 
7.10 
6.15 
5.85 
4.80 
4.35 
3.95 
3.65 
3.80 
3.16 
3.00 
2.85 
2.76 
2.65 
2.46 
2.40 
2.30 
2.30 
2.96 
3.10 
8.10 
3.25 
3.80 
3.90 
3.80 
3.70 
3.55 
3.30 
3.20 

:mo 
a.  00 

3.00 

2.95 

3.00 

3.35 

4.76 

5.76 

6.60 

6.90 

5.75. 

6.55 

5.30 

5.05 

4.85 

4.55 

4.25 

4.0) 

3.85 

3.65 

3.55 

3.65 

3.55 

8.20 

8.10 

3.10 

3.00 

2.90 

2.80 

2.85 

3.80 

4.65 

4.80 

■ 

1 

4.75 

4.70 

4.50 

4.15 

4.06 

3.85 

3.55 

3.40 

3.25 

3.20 

S.10 

3.00 

2.85 

2.80 

2.75 

3.15 

4.75 

5.00 

4.85 

4.65 

4.45 

4.25 

4.05 

8.85 

3.80 

3.65 

3.45 

3.35  , 

8.15 

3.06  ' 

2..S5 

2 

2.?* 

3 

2.65 

4 

6 

6 

7 

8 

9 

10 

11 

12 

\ • "" 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

i 
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ROCKAWAY   RIVER  NEAR  BOONTON,  N.  J. 

This  station  was  established  March  15,  11^03,  by  the  United  States 
Weather  Bureau,  bv  which  it  is  maintained.  It  is  located  at  Remine's 
bridge,  about  3  miles  downstream  from  Boonton.  The  gage  is  a  ver- 
tical 2-inch  by  12-inch  board  spiked  to  the  face  of  the  right  abutment 
at  its  downstream  end.  It  reads  from  0  to  1)  feet,  and  is  graduated 
with  copper  staples.  The  gage  reader  for  the  Weather  Bureau  is  Mrs. 
L.  A.  Van  Derhoff.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  single-span  highway  bridge,  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment.  The  channel  is  straight  for  300  feet  above  and  below  the 
station  and  the  current  is  sluggish.  Roth  banks  are  low,  but  will 
overflow  only  at  very  high  water.  The  right  bank  is  without  trees; 
the  left  bank  is  wooded.  The  bed  of  the  stream  is  composed  of  gravel 
with  a  few  bowlders.  The  bench  mark  is  a  square  chiseled  on  the  top  of 
the  upstream  end  of  the  right  abutment.  Its  elevation  above  the  gage 
datum  is  9.14  fe^t.  There  is  a  timber  dam  about  1  mile  above  the 
station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  (1.  Paul,  district  hydrographer. 

Discharge  Tneasnrements  of  Hoekavxiy  Hirer  iwar  Boimton,  X.  ./.,  in  IffOni  ami  1903. 


DaU\ 


Hydroijrjiphcr. 


Gapo 
height. 


1902. 
Oi.-tober30 G.  B.  HoUister, 


1903. 


June  23. 


Fed. 
2.10 


E.  P.  Roundy 2.20 

July  6 ' do 1.62 

September  5 do 1. 10 

October  15 ' do 2.80 

October  20 Win.  Niinn 2.35 

Xovember21 F.  H.  Tillinghast 1.52 

December  8 do .96 


Diwharge. 


Second-ffft. 
488 


670 
343 
172 
894 
623 
273 
133 


Ji 


234 


STREAM   MEASUREMENTS   IN   1903,  PART   I. 


[so.  97. 


Mean  daily  gage  heighty  in  feet ,  of  Rochaway  River  near  PoojUon^  X.  J.,  for  190S. 


Day. 

Mar. 

Apr. 

May. 

1.3 

1.2 

1.2 

1.2 

1.3 

1.2 

1.1 

1.2 

1.1 

1.0 

1.1 

1.2 

1.2 

1.1 

.9 

.9 

.8 

.7 

.7 

.7 

.8 

.7 

.6 

.6 

.5 

.6 

.8 

.8 

.7 

.  t 

.7 

June. 

July. 

Auk.  » 

1.0 
1.1 

.9 

.8 
1.1 
1.8 
3.2 
3.1 
2.3 
1.9 
1.8 
1.7 
1.6 
1.5 
1.3 
1.2 
1.1 
1.1 
1.2 
1.9 
1.6 
1.5 
1.5 
1.1 

.9 
1.1 

.9 
1.0 
1.1 
2.1 
1.8 

Sept. 

Oct. 

Nov. 

Dw. 

1 

1.9 
1.8 
1.7 
1.6 
1.8 
1.7 
1.6 
1.8 
2.6 
2.2 
2.1 
2.0 
1.9 
1.7 
3.8 
3.5 
2.8 
2.7 
2.1 
1.9 
1.6 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.4 
1.4 
1.3 

0.7 

.7 

.6 

.7 

.6 

.6 

.5 

.9 

1.0 

.9 

.9 

1.3 

4.1 

3.9 

3.8 

3.7 

3.8 

2.9 

2.8 

2.7 

2.6 

2.6 

2.9 

2,8 

2.6 

2.7 

2.7 

2.8 

2.8 

2.9 

2.7 
2.6 
2.8 
2.8 
2.0 
1.9 
1.8 
1.7 
1.8 
1.6 
1.3 
1.1 
1.2 
1.0 
1.2 
1.1 
1.1 
.9 
1.7 
1.8 
1.7 
1.8 
2.1 
2.0 
1.9 
1.8 
1.1 
1.0 
1.1 
1.0 
1.1 

1.6 

1.7 

1.6 

1.5 

1.3 

1.0 

.9 

.9 

.9 

.8 

.9 

.8 

.7 

.9 

.8 

.7 

1.7 

2.0 

1.9 

1.7 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

1.2 

1.1 

.9 

0.9 

.8 

.8 

.9 

.9 

.8 

.8 

.7 

2.5 

7.8 

5.7 

4.6 

8.8 

3.7 

2.8 

2.7 

2.5 

2.4 

2.5 

2,4 

2.2 

2.1 

1.9 

1.8 

1.8 

1.7 

1.6 

1.5 

1.5 

1.4 

1.6 

1.4 
1,5 
1.1 
1.2 
1.3 
1.6 
1.4 
1.3 
1,3 
1.2 
14 
1.3 
1.1 
1.0 
.9 
.9 
1.3 
1.8 
1.9 
1.8 
1,5 
1.3 
1.2 
1.2 
1.1 
1.3 
1.3 
1.5 
1.3 
1.4 

1.2 

2 

1.0 

3  

1.0 

4 

1.2 

6 

1.0 

6 

1.0 

7  

1.0 

8 

.9 

1 
9  1 

.9 

10 '. 

1.3 

11 

1.2 

12 

1.5 

13 

1.1 

14 

1.9 

16 

1.7 

1.6. 

1.6 

1.5 

1.5 

1.4 

1.4 

2.1 

2.5 

3.4 

2.8 

2.5 

2.2 

1.9 

1.9 

1.7 

2.0 

2-5 

16 

2.4 

17 

a2.2 

18 

a  2,0 

19 

1.9 

20 

1.8 

21 

2.5 

22 

2-6 

23 

2.8 

24 

2.6 

25 

2.0 

26 

♦>  o 

27 

2.0 

28 

1.3 

29 

1  5 

30 

«  2. 0 

31 

1(2  0 

«  Frozen. 
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Mean  daily  dMuirge^  in  necond-frety  of  Rockaway  River  near  BooiUon^  X,  J. ,  for  190S, 

[Draina^  area,  121  fiquare  mllcft.] 


Day. 

Mar. 

Apr. 

430 
395 
300 
325 
395 
360 

May. 

June. 

July. 

815 
755 

875 
875 
470 
430 

AU|f. 

145 
170 
1*20 
100 
170 
395 

8«pt. 

325 
360 
325 
•290 
•230 
145 

Oct. 

Nov. 

260 
290 
170 
200 
•230 
'290 

Dec. 

1 

290 
200 
200 
200 
230 
•230 

80 
80 
60 
80 
60 
60 

120 
100 
100 
1-20 
120 
100 

200 

2 

145 

3 

145 

4 

200 

5 

145 

6 

145 

7...... 

325 
395 

170 
•200 

40 
1*20 

895 
360 

1,160 
1,085 

r20 
1'20 

100 
80 

260 
230 

145 

8 

120 

9 

700 

170 

145 

395 

600 

1'20 

700 

•230 

120 

10 

555 
510 
470 
430 

145 
170 
•200 
200 

1'20 

1'20 

'230 

1,960 

1,756 

325 
230 
170 
200 

430 
395 
360 
326 

100 

1'20 

100 

80 

7,560 
3,880 
2,350 
1.660 
1,570 

'200 
260 
230 
170 

230 

11 ! 

200 

12 

290 

13 

170 

11 

360 

170 

145 

290 

120 

145 

430 

15 

3(10 

1.240 

V20 

1,660 

200 

•2S0 

100 

875 

120 

700 

16 

S25 

1.400 

120 

1,570 

170 

aoo 

80 

815 

120 

660 

17 

S25 

875 

100 

1,660 

170 

170 

360 

700 

230 

556 

W 

•290 

815 

80 

940 

120 

170 

470 

650 

895 

470 

19 

290 

510 

80 

875 

360 

200 

430 

700 

480 

430 

M 

•260 

430 

80 

815 

395 

430 

360 

650 

895 

395 

21 

260 

325 

100 

756 

360 

3*25 

290 

555 

290 

700 

22 

510 

3W> 

80 

755 

395 

'290 

230 

510 

230 

755 

23 

700 

360 

60 

940 

510 

290 

200 

430 

200 

876 

24 

1,320 

360 

60 

876 

470 

170 

170 

395 

•200 

766 

•25 

875 

325 

40 

755 

430 

120 

170 

896 

170 

470 

26 

*  700 

325 

60 

815 

395 

170 

145 

360 

230 

666 

27 

555 

290 

100 

815 

170 

120 

145 

326 

230 

470 

28 

430 

260 

100 

875 

145 

145 

200 

290 

290 

230 

29 

'   430 

260 

80 

875 

170 

170 

170 

•290 

230 

290 

30 

3ao 

230 

80 

940 

145 

510 

1-20 

260 

260 

470 

31 

470 

80 

170 

395 

•290 
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WHIPPANY  RIVER  AT  MONROE,    N.    J. 

This  station  was  entablished  December  23, 1903,  by  F.  H.  Tillinghast. 
It  is  located  at  the  dam  at  Muir^s  mill,  2^  miles  east  of  Morristown, 
N.  J.  The  dam  is  at  the  outlet  of  Halsey  Pond,  near  Monroe,  N.  J. 
The  gage  is  a  vertical,  hard- wood  rod  4  feet  long,  located  at  the  head- 
gates  of  the  flume.  It  is  painted  white,  with  black  markings.  It  is 
read  twice  each  day  by  Dan  Kenney.  The  dam  is  used  as  a  weir  and 
the  discharge  is  computed  from  the  head  on  the  crest.  Bench  mark 
No.  1  is  a  square  chisel  draft  on  the  highest  point  of  a  rounded  bowl- 
der at  the  upstream  end  of  the  wing  wall  of  the  right  abutment  of  the 
(lam.  Its  elevation  is  2.83  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  highest  point  on  the  head  of  a  bolt  set  in  the  base  of 
the  nearest  tree  to  the  right  end  of  the  dam.  Its  elevation  is  2.66  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 


236 


STREAM    MEA81TRKMKNTS    IN   1903,   PART   I. 


[NO.  97. 


PAS8AIC    RIVKR   NEAR  CHATHAM,    N.    .1. 

This  station  was  established  February  10, 1903,  by  tlie  United  States 
Weather  Bureau,  by  which  it  is  maintained.  It  is  located  at  the  second 
bridge  upstream  from  Chatham,  N.  J.,  from  which  place  it  is  about 
li  miles  distant.  The  original  gage  consists  of  a  2  by  12  inch  ]x)ard 
spiked  to  the  upstream  wing  wall  of  the  right  abutment.  On  Decem- 
ber 12,  1903,  a  standard  chain  gage  was  installed  on  the  downstream 
side  of  the  bridge;  the  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  14.53  feet.  The  gage  reader  for  the  Weather  Bureau 
is  M.  A.  Butler.  Discharge  measurements  are  made  from  the  single- 
span  steel  highway  bridge,  to  which  the  gage  is  attached.  The  down- 
stream side  is  marked  every  5  feet.  The  initial  point  for  soundings 
is  the  base  of  the  right  abutment.  The  channel  is  straight  for  400 
feet  above  and  below  the  station  and  the  current  swift.  At  low  water 
the  current  makes  a  small  angle  with  the  normal  to  the  cross  section, 
caused  by  a  small  island  just  below  the  bridge.  Two  hundred  feet 
above  the  ])ridge  is  an  old  timber  dam  partly  washed  away.  Ik)th 
banks  are  high  and  wooded,  and  are  not  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  gravel,  with  occasional  bowlders.  The 
bench  mark  for  the  old  gage  is  the  top  of  the  first  bolt  on  the  coping 
of  the  wing  wall  of  the  right  abutment  on  the  downstream  side.  It 
is  marked  with  black  paint  and  has  an  elevation  of  10.6  feet  above  the 
zero  of  the  vertical  gage.  Bench  mark  Jso.  1  for  the  new  gage  is  the 
corner  of  the  top  of  the  right  abutment  on  the  upstream  side.  Its 
elevation  is  10.31  feet  above  the  datum  of  the  chain  gage.  Bench  mark 
No.  2  is  the  upper  surface  of  the  upper  chord  directly  over  the  gage 
pulley.  Its  elevation  is  16.88  feet  above  gage  datum.  Both  gage^ 
read  3.06  feet  on  December  12, 1903,  at  which  time  the  chain  gage  was 
established. 

The  observations  at  this  station  during  19()3  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Dinchar<je  infasuremeriis  of  Passdlc  liinrnear  Vhathxim,  N.  /.,  in  190.3. 


Dato. 


Hydrogmpher. 


Go^e 
height. 


r 


June  22 , 

July« 

Septeml)er  5  . 
October  15... 
November  28, 
December  12. 


Fctt. 

E.  P.  Romidev 3.70 

do '. 2.90 

do 3.00 

do '  -5.50 

F.  H.  TiliinKhast ]  2.72 

do 3.04 


December  19 i d 


() 


3AM) 


Discharge. 
Sccffn<t-/fti. 

137 

14S 

1,032 

76 

^135 

6135 


aGHging  made  below  regular  station;  ice. 


^Ice  jam  downstream. 
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^f€an  daily  gage  height^  in  feet,  of  Pasmic  River  near  Chaiham,  X.  ./.,  for  1903. 


Day. 

Feb. 

Mar. 

6.3 
6.1 
5.8 
5.6 
5.0 
4.6 
4.4 
4.8 
5.0 
5.1 
4,9 
4.8 
4.3 
3.9 
3.5 
3.3 
3.1 
3.0 
3.0 
3.0 
2.9 
8.4 
4.0 
4.5 
4.8 
4.5 
4.0 
3.5 
3,3 
8.1 
8.5 

Apr. 

3.4 
3.2 
3.0 
3.6 
3.5 
3.3 
3.2 
3.5 
4.5 
4.8 
4.3 
3.7 
3.6 
3.7 
4.7 
5.1 
5.0 
4.6 
4.0 
3.5 
3.3 
3.2 
8.1 
3.0 
2.9 
2.9 
2.8 
2.7 
2.6 
2.6 

May. 

June.;  July. 

Aug. 

2.6 
2.5 
2.5 
2.4 
4.5 
4.8 
4..S 
4.7 
4.7 
4.5 
4.2 
4.0 
3.6 
3.4 
8.2 
3.0 
2.9 
2.7 
2.5 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.5 
2.5 
2.8 
3.2 
3.6 
3.6 

ricx>n. 

Sept. 

Oct. 

2.6 
2.6 
2.6 
2.5 
2.4 
2.4 
2.4 
2.3 
5.0 
7.0 
7.2 
7.0 
6.7 
6.2 
5.6 
4.7 
4.3 
4.0 
3.7 
3.5 
3.4 
3.4 
3.3 
3.3 
8.2 
3.1 
3.0 
2.9 
2.9 
2.8 
2.8 

Nov. 

2.7 
2.7 
2.7 
2.7 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.6 
3.1 
3.0 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.5 
2.6 

Dec. 

1 

2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 

2.1 
2.1 

4.2 
3.9 

3.4 
3.4 
3.3 
3.2 
3.0 
3.2 
3.1 
3.1 
3.0 
3.0 
2.9 
2.8 
2.6 
'2.5 
2.5 
2.4 
3.4 
5.3 
5.2 
5.0 
4.7 
4,5 
4.2 
3.9 
3.7 
3.4 
3.1 
2.9 
2.8 
2.7 

2.5 

2..... 

2.5 

3 

2.0       3.5 
2.0  '    3.2 
2  0       «  '» 

2.5 

1 ' 

(«) 
2.4 

1 
.-» 

6 

2.0 

2.9 

1 

2.0       2.7 
2.2  1    2..6 
2.5       2.5 
2. 4       2. 5 

2.4 

8 ' 

2.4 

9 

2.8 

10 

4.0 
3.5 
3.9 
4.0 
3.9 
3,7 
3.6 
5.0 
5.5 
5.2 

(«) 

4.4 

4.6 

4.0 

3.2 

3.3 

3,7 

3.4 

5.0 

3.3 

11 

2.4 
3.5 

2.5 
2.6 

3.2 

12 

3.0 

65.2       2.6 
5. 1       2. 5 

3.9 

14 

4.6 

15 

5.0 
4  7 

2.5 

0  A 

5.1 

M.     .. 

4  9 

17 

■ 

4.5  I    2.4 
4. 2       2. 3 

4.7 

IS 

4.2 

19 

3.8 

3..'! 

3.8 
3.7 
3.5 
3.7 
8.7 
3.6 
3.4 
3.2 
3.1 
3.8 

2.6 
3.0 
3.0 
2.9 
3.7 
8.6 
3.5 
3.4 
3.2 
3.0 
2.9 
2.8 
2.6 

3.4 

ao 

3.2 

4.8 

22 

5.2 

23 

5.1 

24 

1.5 

25 

3.4 

y, 

8.3 

27 

3.2 

2!* 

3.1 

29 

3.0 

30 

3.2 

31 

3.2 

n. 

b6f 

eet  at 

PASSAIC   RIVER  AT   MILLINQTON,  N.  J. 

This  station  was  established  November  25,  1908,  by  F.  H.  Tilling- 
hast.  It  is  located  at  the  lower  highway  bridge  at  Millington,  N.  J. 
The  standard  boxed  chain  gage  is  fastened  to  the  wooden  hand  rail  on 
the  downstream  side  of  the  bridge.  The  pulley  wheel  is  located  at  a 
point  24  feet  from  the  right  abutment.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  14.17  feet.  It  is  read  twice 
each  day  by  Mary  I.  Bray.  Discharge  measurements  arc  made  from 
the  downstream  side  of  the  old  wooden  truss  bridge,  to  which  the  gage 
is  attached.  The  bridge  has  a  span  of  69.7  feet.  The  initial  point  for 
soundings  is  the  vertical  face  of  the  right  abutment  on  the  down.stream 
side.  The  channel  is  straight  for  600  feet  above  and  200  feet  below 
the  station.  The  current  has  a  modei^ate  velocity.  Both  banks  are 
high,  without  trees,  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel,  with  a  few  scattered  bowlders,  and  is 
permanent.     The  section  is  shallow.     There  is  but  one  channel  at  all 
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stages.  Bench  mark  No.  1  is  a  square  chisel  draft  on  the  corner  of 
the  right  abutment  at  the  downstream  side.  Its  elevation  is  11.82  feet 
above  gage  datum.  Bench  mark  No.  2  is  the  top  of  a  nail  2  feet  from 
the  ground  in  an  ash  tree  150  feet  east  of  the  bridge.  Its  elevation  is 
13.57  feet  above  gage  datum.  Bench  mark  No.  3  is  the  top  of  the 
circular  iron  bridge  chord  or  tension  bar  directly  under  the  pulley. 
Its  elevation  is  8.97  feet  above  gage  datum.  Bench  mark  No.  4  is  the 
top  of  the  wooden  rail  of  the  bridge  at  the  pulley.  Its  elevation  is 
13.44  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  measurements  of  Passaic  River  at  MUlingtorif  N.  /,  in  190S. 


Date. 

Hydrographer. 

Gage 
height. 

Di!<cbary?e. 

• 

December  10 

F.  H.  Tillinghast 

Feel. 
1.80 
2.50 

Sccond-fcrt. 
7H 

December  18 

do 

am 

a  Ice  gorge  below  bridge. 
Mean  daily  gage  heighty  infeety  of  Passaic  River  at  Millington,  N.  /.,  for  1903, 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

1 
Dec. 

2.02 
2.22 
3.28 

"3.02 
a  3. 15 
a  2. 68 
a  2. 42 
a2.90 
a  4. 78 

Day. 

Nov. 

Dec- 

1 

1.52 
1.48 
1.T2 
1.50 
1.28 
1.88 
1.52 
1.45 
1.45 
1.82 
1.95 

12            

23 ! 

3.28 

2 

13 

1 

24 1 

2.55 

8 

14 

25 

1.60 
1.65 
1.78 
1.70 
1.65 
1.58 

2.00 

4 

15 

26 

2.00 

5 

16 

27 

2.55 

6 

17 

28 

3.25 

7 

18 

•29 

(■2.80 

8 

19 

30 

0  2.60 

9 

20 

31 

a  2. 42 

10 

21 

11 

22 

4.  "20    1 

alee. 

RARITAN   RIVER  DRAINAGE  BASIN. 

Raritan  River,  which  is  the  largest  stream  of  the  State  of  New 
Jersey,  excepting  the  Delaware,  rises  in  the  highlands  at  the  foot  of 
Lake  Hopatcong.  The  total  area  of  the  drainage  basin  is  1,105  square 
miles.  The  highlands  consist  mostly  of  trap  rock  and  contain  most 
of  the  forested  portion  of  the  basin.  Only  about  10  per  cent  of  the 
total  area  is  forest  land;  the  rest  of  the  area  outside  the  highlands 
consists  of  trap  rock  or  red  sandstone.  Of  the  806  square  miles  of 
drainage  area  above  the  gaging  station  at  Bound  Brook,  about  150 
square  miles  are  in  the  cultivated  part  of  the  highlands  and  on  the 
trap  ridges;  the  remainder  is  mostly  on  the  low,  level,  red  sandstone 
plain. 
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The  valley  of  the  Raritan  is  populous  and  highly  cultivated,  and  a 
large  amount  of  water  power  is  utilized  on  its  various  branches.  The 
Baritan  River  throughout  almost  its  entire  length  is  in  two  parts, 
namely,  the  North  and  South  branches.  The  North  Branch  is  consid- 
ered a  valuable  source  for  a  gravity  water  supply.  The  upper  portion 
is  at  an  elevation  ranging  from  750  to  1,100  ifeet.  Both  the  North 
and  South  branches  rise  close  to  each  other,  separated  only  by  a  slight 
divide.  The  other  important  branch  is  Millstone  River,  which  differs 
from  the  other  branches,  having  its  rise  in  sand  hills  and  flowing 
northwesterly  through  a  sandy  soil.  It  has  a  large  ground  storage. 
This  stream  is  better  suited  for  power  than  for  water  supply,  being 
very  muddy  at  high  stages.  All  three  branches  are  united  above 
Bound  Brook,  N.  J. 

The  United  States  Geological  Survey  established  gaging  stations 

during  1903  as  follows: 

Raritan  River  at  Bound  Brook,  N.  J. 
Raritan  River  at  Finderne,  N.  J. 
Millstone  River  at  Millstone,  N.  J. 
North  Branch  at  near  Far  Hills,  N.  J. 
Booth  Branch  at  Stanton,  N.  J. 

They  are  under  the  supervision  of  E.  G.  Paul,  district  hydrographer. 

RARITAN   RIVER   AT  BOUND  BROOK,  N.  J. 

This  station  was  established  September  12,  1903,  by  E.  P.  Roundey. 
It  is  located  at  the  highway  bridge  just  back  of  the  Lehigh  Valley 
Railway  station  at  Bound  Brook,  N.  J.  The  original  gage  consisted 
of  a  vertical  li-inch  by  6-inch  cypress  board  12  feet  long  bolted  to  the 
upstream  wing  wall  of  the  right  abutment.  It  was  carried  away  by 
the  ice  January  23, 1904.  On  February  2, 1904,  a  standard  chain  gage 
was  bolted  to  the  upstream  side  of  the  bridge  240  feet  from  the  right 
abutment  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  23.48  feet.  The  gage  is  read  twice  each  day  by  Joseph  K. 
Tantum.  Discrharge  measurements  are  made  from  the  upstream  side 
of  the  3-span  highway  bridge.  The  initial  point  for  soundings  is  the 
face  of  the  right  abutment.  The  channel  is  straight  for  500  feet  above 
and  below  the  station,  and  the  current  has  a  moderate  velocity.  Both 
banks  are  high,  subject  to  overflow  only  at  very  high  stages,  and  are 
without  trees.  The  bed  of  the  stream  is  composed  of  gravel.  Bench 
mark  No.  1  is  a  square  chiseled  on  top  of  the  upstream  wing  wall  of 
the  right  abutment.  Its  elevation  is  19.45  feet  above  gage  datum. 
Bench  mark  No.  2  is  the  top  of  the  rail  2  feet  beyond  the  pulley  end 
of  the  gage.  Its  elevation  is  23.79  feet  above  gage  datum.  Bench 
mark  No.  3  is  a  point  on  the  guard  rail  of  the  bridge  225  feet  from  the 
initial  point  for  soundings.  Its  elevation  is  20.75  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  meaguremads  of  Raritan  River  ai  Bound  Brooky  N.  /.,  in  I90S. 


Date. 

Hydrographer. 

Gage 
height. 

Discbarge. 

Seotember  10 

E.  P.  Roundey 

do 

Feet. 
1.50 

Second-ftet. 
570 

October  18 

3. 00             2,  866 
7.35         «13.5:i5 

December  21 

F.  H.  Tillinghast 

7    -      ' 

a  Surface  velocity  coefficient  used  to  reduce  to  mean  =0.90. 
Afean  daily  gage  height ,  in  feet j  of  Raritan  River  at  Bound  Brook,  N.  J.,  for  190.i. 


Day. 

Sept. 

Oct. 

Nov. 

1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

1 

1.50 
1.50 
1.50 
1.50 
1.45 
1.40 
1.40 
1.60 
7.92 
12.00 
6.50 
5.20 
3.50 
2.85 
2.60 
2. 45 

2 

8 

4 

5 

6 

7 

8 ' 

9 

10 

11 

12 

1.50 
1.50 
1.50 
1.45 
3.45 

IS 

14 

15 

16...: 

Dec. 

1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.85 
2.70 
1.85 
1.70 
3.40 
3.50 
2.00 
2.00 


Day. 

Sept. 

Oct. 

2.40 
2.85 
2.36 
2.15 
2.10 
2.00 
2.00 
1.95 
1.90 
1.75 
1.60 
1.60 
1.70 
1.70 
1.70 

Nov. 

Dec. 

1 
17 

18 

19 

4.50 
4.00 
1.70 
2,25 
2.80 
1.90 
1.80 
1.70 
1.55 
1.55 
1.50 
1.75 
1.50 
1.50 

1.50 
2.(6 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.40 

L90 
l.W 
1.90 

'  20 

3.  K) 

21 

6.40 

22 

3.00 

23 

2.M 

24 

2,20 

25 

2.10 

26 

2,06 

27 

al.90 

28 

29 

a2,00 
«•>  00 

!  30 

al.SO 

31 

a  1.80 

1 

alee. 


MILLSTONE   RIVER   AT  MILLSTONE,  N.  J. 

This  station  was  established  June  26,  1903,  b}'  E.  P.  Roundev.  It 
is  located  at  a  highway  bridge  near  the  blacksmith  shop  in  the  vil- 
lage of  Millstone,  N.  J.  The  gage  is  a  vertical  li-ineh  by  6-inch 
cypress  board,  spiked  to  the  left  abutment  of  the  bridge  on  the  down- 
stream side.  It  reads  from  0  to  10  feet,  and  is  graduated  with  galvan- 
ized-iron  staples.  It  is  read  twice  each  day  by  E.  H.  Wyckoff,  the 
blacksmith.  Discharge  nieasurements  are  made  from  the  upstream 
side  of  the  single-span  highway  l)ridge,  to  which  the  gage  is  attached. 
The  bridge  has  a  span  of  98  feet  and  is  located  about  1  mile  above  a 
dam.  The  gage  heights  may  be  influenced  by  this  dam  and  also  by 
backwater  from  the  Raritan  River.  The  initial  point  for  sound- 
ings is  the  face  of  the  left  abutment.  The  channel  is  straight  for  5(X^ 
feet  a})ove  and  100  feet  below  the  station.  The  current  is  sluggish  at 
low  water.  Both  banks  are  low,  wooded,  and  liable  to  overflow.  At 
extreme  high  water  the  right  bank  overflows  for  a  considerable  dis- 
tance.    The  bed  of  the  stream  is  composed  of  gravel.     The  bench 
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mark  is  a  cross  chiseled  on  the  coping  near  the  end  of  the  downstream 
wing  wall  of  the  left  abutment.  Its  elevation  is  11.11  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  measurements  of  MiUstone  River  at  MUtsUmey  N.  /.,  tn  190S. 


Date. 


June 27  ..... 
September  8 . 
October  17... 
December  20. 


Hydrographer. 


E.  P.  Roundey.., 

do 

do 

F.  H.  tillinghast. 


Qage 
heSht. 

DiflchaiKe. 

/krf. 

Second-feet, 

1.20 

509 

.32 

243 

1.00 

1 

426 

1.58 

a  585 

aConditioDs  unfavorable. 


Mean  daily  gage  heigfU,  in  feet  j  of  Millstone  River  at  MUlstonet  N.  J.,  for  190S. 


Day. 

Jane. 

July. 

1.30 

1.02 

.16 

.12 

.30 

.80 

.42 

.52 

.60 

.36 

.85 

.50 

.40 

.88 

.42 

.30 

.25 

.85 

3.60 

2.35 

2.05 

1.35 

2.45 

2.12 

.88 

.75 

.62 

.48 

.48 

.15 

1.42 

Aug. 

Sept. 

Oct 

Nov. 

0.40 
.32 
.28 
.30 
.40 
.55 
.48 
.60 
.46 
.48 
.48 
.48 
.42 
.40 
.40 
.42 
.42 
.75 
.62 
.60 
.52 
..50 
.42 
.45 
.48 
.42 
.88 
.38 
.38 
.30 

Dec. 

1 

0.72 
.46 
.35 
.^5 
2.75 
1.12 
1.00 
.68 
.55 
.60 
.76 
.55 
.'45 
.50 
.50 
.42 
.38 
.38 
.40 
.40 
.38 
.32 
.32 
.25 
.22 
.26 
.15 
.56 
1.62 
1.15 
.8f> 

0.78 

.65 

.58 

.48 

.40 

.72 

.48 

.40 

.38 

.82 

.38 

.30 

.26 

.25 

.25 

2.22 

3.62 

3.52 

2.25 

1.52 

1.08 

.88 

.70 

.60 

.45 

.48 

.56 

.70 

.50 

.50 

0.42 
.42 
.40 
.40 
.25 
.32 
.38 
1.35 
7.22 

(") 

7.10 

4.80 

2.52 

1.78 

1.42 

1.15 

1.00 

1.42 

1.10 

1.05 

.88 

.75 

.65 

.65 

.55 

.50 

.42 

.38 

.38 

.35 

.38 

0.30 

2 

.80 

3 

.20 

4 

.22 

5 

.28 

6 

.28 

7 

.80 

8 

.28 

9 

.28 

10 

1.88 

11 

1.02 

12 

1.06 

13 

2.62 

14 

2.92 

1.5 

2.20 

16 

1.05 

17 

1.12 

18 

.68 

W 

.52 

20 

2.88 

21 ■ 

6.80 

22 

2.58 

23 

1.68 

24 

1.26 

25 

1.12 

as 

1.38 

27 

1.68 

28 

0.10 
1.92 
2.10 

1.10 

29 

b.90 

30 

b.75 

31 

b.60 

IBB  97— 04- 


a  Gage  under  water. 
■16- 


&Ice. 
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» 

RARITAN   RIVER  AT  FINDERNE,  N.  J. 


[NO.  97. 


This  station  was  established  June  27,  1903,  by  E.  P.  Roundey.  It 
is  located  at  the  highway  bridge,  one-fourth  mile  from  the  New  Jersey 
Central  Kailway  station  at  Finderne,  N.  J.  The  standard  chain  gage 
is  located  on  the  downstream  side  of  che  right-hand  truss  on  the  lower 
chord.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  end 
of  the  ring  is  19.56  feet.  The  gage  is  read  twice  each  day  by  Nelson 
Jackson.  Discharge  measurements  are  made  from  the  upstream  side 
of  the  2-span  highway  bridge.  The  initial  point  for  soundings  is  the 
face  of  the  right  abutment.  The  channel  is  straight  for  300  feet  above 
and  800  feet  below  the  station.  The  current  is  swift.  The  right  bank 
is  low,  wooded,  and  liable  to  overflow.  The  left  bank  will  overflow 
only  at  extreme  high  water.  The  bed  of  the  stream  is  composed  of 
gravel.  The  channel  is  broken  by  the  center  pier  of  the  2-span 
bridge.  Bench  mark  No.  1  is  a  cross  chiyeled  on  the  coping  of  the 
downstream  wing  wall  of  the  right  abutment.  Its  elevation  is  20.11 
feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  outside 
connection  plate  near  the  zero  of  the  gage  scale.  Its  elevation  is  20. 14 
feet  above  gage  datum.  The  elevation  of  the  top  of  the  gage  pulley 
is  19.21  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  ineaimrements  of  Rariian  River  at  Finderney  N.  .7.,  */i  190S. 


Date. 


Hydrographer. 


Juiie27 E.  P.  Roundey... 

September  8 do 

October  17 ' do 

December  20 '  F.  H.  Tillinghast. 

December  21 do 

December  22 do 


Feet. 
4.55 
4.25 
5.05 

10.50 
O.-SO 
5.30 


DiBchaige. 


Second-/ttt. 

824 

545 

1,  415 

«9,000 

ft5,530 

1,680 


a  Measurements  made  by  floats. 


b Surface  velocity  coefficient  used  s:0.90. 
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Mfan  daiiy  gage  height  J  iu  feety  of  Raritan  River  \tt  Firuleme^  .V.  J.yfor  190H. 


1. 

2. 
3- 
4. 

,"1. 
6 


S. 

y. 
10- 
]1. 
12. 
13. 
11. 
Vv 

17. 

^. 

Vf. 
3r. 


•27. 


■2S. 

fl. 


Day. 


June. 


July.      Auj<.   I  Sept. 


>i 

•  r* 

•  1  I 

.1 -...•-........•..,........,.,.. 

■j'» ... 

>■ ; 

6.45 
5.50 


4.80 
4.0)0 
4.48 
4.50 
4.a5 
4.32 
4.30 
4.15 
4.15 
4.15 
4.15 
4.15 
1.10 
4.20 
4. 05 
4.a5 

4.  OS 

5.  85 
4. 55 
5. 45 
'J.  30 
5.91 
k\.  80 
5. 05 
4. 75 
4.60 
4. 55 
4.55 
4.40 
4.50 
4.60 


4.90  ' 

4.18  . 

4. 12 

4.25 

8.50 

5.95 

5. 25 

5.35 

5.25 

4.90 

4.<i5  i 

4.50 

4.40 

4.40 

4.38 

1.^5 

1.18 

4.  '25 

1. 22 

4.20 

4.:ft> 

4. 35 

4. 15 

4.15 

4.20 

4.  15 

4.15 

4.40 

5.65 

5.00 

4.85 


4. 55 
4.42 
4.3'> 
4.30 
4.25 
4.85 
4.55 
4.22 
4.20 
4.20 
4.20 
4.20 
4.10 
4. 10 
1.10 
7.35 
7.  78 
ti.  25 
4. 95 
4.92 
4.6» 
4. 50 
4.  :i2 
4.  -i.! 
4.18 
4.15 
3.63 
4.10 
4.15 
4.12 


Oct. 

4. 
4. 
4. 
4. 

4. 

3. 

4. 

10. 

12. 

*  15. 

9. 

I. 

5. 


5. 
5. 
5. 
5. 
5, 
5. 
5. 


Nov.   ,    Dec. 


4. 
4. 
4. 
4. 
4. 
4. 
4. 


oO 

4.25 

4.20 

15 

4.25 

4.15 

12 

4.26 

4.05 

15 

4,25 

4.05 

15 

4.25 

4.00 

90 

4.82 

4.16 

72 

4.26 

4.15 

68 

4.25 

4.15 

45 

4.-25 

4.25 

90 

4.25 

4.55 

55 

4.25 

4.60 

25 

4.20 

4.15 

55 

4.20 

7.32 

45 

1.20 

5.85 

30 

1.15 

4.90 

20 

1.05 

1.85 

15 

i.20 

5.00 

-SO 

1.70 

4.68 

92 

4.  45 

4.58 

90 

4. 20 

9.00 

H5 

4.15 

8.40 

85 

4.20 

4.85 

78 

4.20 

4.78 

60 

4.20 

1.70 

75 

4.20 

4.70 

52 

4.20 

4.65 

^ 

4.20 

4.68 

m 

4.20 

4.78 

50 

4.ft5 

4.68 

50 

4.00 

4.65 

60 

4.76 

RARITAN   RIVER   (nORTH   BRANCH)    NEAR   FAR    HILLS,  N.  J. 

This  station  was  established  September  9,  1903,  by  E.  P.  Roundey. 
It.  is  located  at  the  second  bridge  below  Far  Hills,  N.  J.,  on  the  road 
to  Somerville,  N.  J.,  about  2  miles  from  Far  Hills.  The  gage  is  a 
vertical  H  by  6  inch  cypress  board  spiked  to  the  upstream  wing  wall 
of  the  right  abutment,  reading  from  0  to  10  feet.  It  is  read  twice 
each  day  by  Thomas  Moore.  Discharge  measurements  are  made  from 
the  single-span,  wooden  highway  bridge  on  the  downstream  side.  The 
initial  point  for  soundings  is  the  face  of  the  right  abutment  at  its  down- 
stream end.  The  channel  is  straight  for  400  feet  above  and  300  feet 
Iwlow  the  bridge.  A  small  rift  occurs  in  the  channel  about  200  feet 
above  the  bridge.  The  current  is  sluggish.  Both  banks  are  low  and 
liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel. 
There  Ls  but  one  channel  under  the  bridge.  The  bench  mark  is  a  square 
chiseled  on  the  top  of  the  upstream  wing  wall  of  the  right  abutment. 
Its  elevation  is  10.38  feet  above  the  zero  of  the  gage. 
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[NO.  97. 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  meastiremeiils  of  Raritan  River  near  Far  HilUf  N.  /.,  in  190S, 


Date. 


September  9 
October  20.. 


Hydro^rapher. 


Ga«e 
height. 


Distehanrc 


E.  P.  Roundy 
Wm.  Nunn  . . . 


Feet.        Srrond-fert, 
1. 70  74 

2.30  I  163 


Mean  daily  gage  heigfU,  in  feet,  of  North  Branch  Raritan  River  near  Fhr  HilUf,  \.  X,  for 

190S. 


Day, 


3. 


6. 

7. 

8. 

9. 
10. 
11. 
12- 
13. 
14. 
15. 
16. 


Nov. 

Dec. 

1.82 

al.80 

1.80 

al.80 

1.80 

al.80 

1.80 

a  1.75 

1.80 

a  1.75 

1.80 

a  1.75 

1.80 

a  1.78 

1.80 

al.90 

1.75 

al,90 

1.75 

a2.20 

1.70 

al.90 

1.70 

al.90 

1.70 

as.  85 

1.70 

a8.35 

1.70 

a2.00 

1.70 

a2.00 

Day 


Sept. 


17 

3.17 

18 

2.29 

19 

L85 

20 

1.96 

21 

1.90 

22 

1.82 

23 

1.75 

24 

< 
1.75 

25 

l.()8 

26 

1.70 

27 

1.71 

28 

1.86 

29 

1.70 

30 

1.56 

31 

Oct. 

2.35 
2.55 
2.40 
2.34 
2.22 
2.18 
2.12 
2.16 
2.00 
1.90 
1.90 
1.85 
1.90 
1.90 
1.90 


Nov 


2.00 
1.96 
1.86 
1.78 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
l.HO 
nl.80 


Dtt'. 

rt  "i  50 

0  2.50 

ai-.V) 

4.»> 

2.«.'» 

2.80 

2.4.S 

'1.  U'» 

•if«0 

2.00 

«2.fi0 

•»  2. 9lt 

•«  2.  H\ 

a  2-00 

«2.50 


alee. 


b  High  mark,  8  feet. 


RARITAN   RIVER   (sOUTH  BliANCH)   AT  STANTON,  N.  J. 

This  station  was  established  July  2,  1903,  by  E.  P.  Koundey.  It  is 
located  at  the  highway  bridge  about  500  feet  from  the  Lehigh  Valley 
Railroad  station  at  Stanton,  N.  J.  The  standard  chain  gage  is  located 
*  on  the  lower  choixi  of  the  bridge  on  the  downstream  side.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  14.63  feet. 
It  is  read  twice  each  day  by  William  Wilson,  the  station  agent.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  single- 
span  highway  bridge.  The  initial  point  for  soundings  is  the  face  of 
the  right  abutment.  The  channel  is  straight  for  800  feet  above  and 
400  feet  below  the  station.  The  current  is  swift.  Both  banks  are  low 
and  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel, 
and  there  is  but  one  channel  under  the  bridge.  The  bench  mark  is  a 
square  chiseled  on  the  coping  of  the  left  abutment  li  feet  from  the  down- 
stream end. 
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The  observations  at  this  station  during  1903  have  been  made  under 
(he  direction  of  E.  (t.  Paul,  district  hydrographer. 

I>utrJitirge  mefumrnneiU*  of  SmUh  Branch  Raritan  Rinr  tU  Sinfittmy  X.  J. ,  in  7fHfS, 


Date. 


Hydrof^raphcr. 


helUft.      1>"«"«W- 


Feft.         SfToud-frrt. 


June  30 j  E.  P.  Rimndoy  .. 

Julv  2 do 

Js*l»tember  7 1 do 

t)ctobor  21 VVm.  Nunn 

IXM^mber21 F.  II.  TillinKhtiHt 


a.  65  ' 
3.24  , 
2.m  1 
3.  40 
4.39 


503 
301 
159 
394 
840 


Mf^iu  fiaily  gage  heiglU,  hi  feet,  of  StytUh  Brnrwh  Raritan  River  (U  StnnioHj  X. ./.,  for  1W)3. 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 


July.   Aiig.  St'pt. 


8. 

9. 
10. 
11. 
12. 
IS. 
M. 
15. 
16. 


3.2« 
3.18 
3.11 
3.04 
3.10 
2.96 
2.84 
2.82 
2.82 
2.91 
2.96 
2.92 
2.88 
2.72 
2.80 


2.88 
2.79 
2.79 
2.95 
3.10 
4.22 
4.65 
3.55 
3.36 
3.31 
3.25 
3.20 
3.01 
3.08 
2.98 
2.94 


3.02 
2.95 
2.73 
2.72 
2.70 
2.71 
2,66 
2. 61 
2.61 
2.65 
2.68 
2.66 
2.61 
2.58 
2.51 
3.20 


Ck't. 

2.51 

2.54 

2.50 

2.54 

2.54 

,  2.54 

2.50 

3.48 

«8.25 

8.15 

.  5.30 

!  4.70 

'  4.26 

4.08 

\  3.85 

3.81 


Nov.    Dee. 


DHy. 


3.01 
2.95 
2.92 
2.91 
2.95 
2.98 
2.88 
2.82 
2.84 
2.81 
2.81 
2.75 
2.75 
2.71 
2.70 
2.74 


2.74 
2.78 
3.28 
2.95 
2.74 
2.75 
2.98 
2. 61 
2.80 
3.10 
2.81 
2.91 
4.45 
4.06 
3.35 
64.30 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


July.   Auif.  Sept.    ()<*t.    Nov, 


Dec. 


2.78  ' 

8.95 

3.37  . 

5. 12 

4.50  I 

3.34 

4.28 

3.50  I 

3.22  i 

3,08 

3.08 

2.91 

2.95 

3.25 

3.15 


2.91 
2.90 
2. 99 
2.96 
2.86 
2.77 
2.79 
2.79 
2.72 
2.70 
2.69 
2.98 
3. 75 
3.32 
3.18 


3.(H) 
3.46 
3.20 
2.96 
2.74 
•2.70 
2.67 
2.64 
2.58 
2.48 
2.58 
2,m 
2.58 
2.52 


3.82 
3.92 
3.54 
3.48 
3.38 
3.36 
3.34 
3.28 
3.26 
3.22 
3.16 
3.22 
3.  OK 
3.10 
3.03 


3.05 
3.10 
2.98 
2.90 
2.84 
2.78 
2.76 
2.78 
2.80 
2.72 
2.65 
2.65 
2.70 
2.74 


b4.52 

b4.40 

^4.38 

b6.45 

4.88 

3.78 

3.25 

3.22 

3.25 

3.22 

3.20 

3.35 

3.51 

4.01 

4.51 


o  High  water,  10.5. 


ft  Ice. 


DEUVWARE  RrVBU  T>RAIXAGE  BASIN. 

Delaware  River  rises  on  the  slope  of  Mine  Mountain,  near  the  south- 
western line  of  Schoharie  County,  flows  southwesterly  across  central 
Delaware  County  to  Deposit,  where  it  is  joined  by  Oquaga  Creek,  a 
large  tributary  draining  eastern  Broome  County.  The  upper  drain- 
age area  is  relatively  long  and  narrow,  with  numerous  short  lateral 
tributaries.  It  is  rugged  and  to  a  considerable  extent  wooded.  There 
are  low  water-power  dams  near  Hamden  and  Delhi.  At  Deposit  the 
stream  turns  abruptly  to  the  southeast,  forming  the  boundar}^  line 
between  New  York  and  Pennsylvania,  until  Port  Jervis  is  reached. 
Here  it  ?Bncounters  the  foot  of  the  Shawangunk  Range,  and  its  direc- 
tion of  flow  is  again  turned  to  the  southwest.     Below  Port  Jervis  the 
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Delaware  forms  the  division  between  Pennsylvania  and  New  .Jersey, 
and  ultimately  empties  int-o  Delaware  Bay  below  Philadelphia.  Alxive 
Hancock  the  main  stream  is  known  as  the  West  Branch  of  Delaware 
River,  to  distinguish  it  from  the  smaller  East  or  Pepacton  Branch. 

The  West  Branch  of  the  Delaware  is  souietimes  called  the  Mohawk. 
It  should  not  be  confused  with  Mohawk  River,  a  tributary  of  Hudson 
River.  The  East  Branch  of  the  Delaware  flows  parallel  to  the  Wot 
Branch  across  southern  Delaware  County,  but  its  drainage  area  is 
broader  and  its  tributaries  longer  and  more  bi-anching  than  those  of 
the  West  Branch.  Manv  of  the  tributaries  h(»ad  in  small  lakes  and 
ponds. 

From  Hancock  to  Port  Jervis,  a  distance  by  river  of  76  miles,  the 
Delaware  flows  in  a  broad,  shallow  channel,  with  numerous  slight  rift> 
and  a  relatively  rapid  current.  Seveml  large  tributaries  enter  in  this 
section  of  the  stream,  notably  Mongaup  and  Callicoon  creeks  and 
Navesink  River  from  the  New  York  side,  and  the  Lackawaxen  River 
from  Pennsylvania. 

The  drainage  area  of  Delaware  River  above  Port  Jervis  lies  about 
four-fifths  in  New  York  and  one-fifth  in  Pennsvlvania. 

Navesink  River  rises  in  southwestern  leister  Countv,  two  branches 
uniting  to  form  the  main  stream  near  Sullivan  County  line.  The 
stream  then  flows  southerly,  crossing  eastern  Sullivan  County,  an<i 
enters  Delaware  River  at  Port  »Icrvis.  Its  fall  is  I'apid  and  often  pre- 
cipitous, and  its  drainage  basin  contains  numerous  small  lakes. 

This  stream  has  lieen  suggested  as  a  possible  source  of  water  supply 
for  New  York,  the  proposed  point  of  diversion  being  "The  Kitchen," 
at  Quarry ville,  at  an  elevation  of  850  feet  above  tide.  The  drainage 
area  at  this  point  is  2(M)  s(|uare  miles  and  at  the  mouth  of  the  stream  is 
846  sc^uare  miles. 

Stations  were  maintained  in  this  l)asin  during  1908  bv  the  I'nited 
States  (Geological  Survey  as  follows: 

West  Branch  ol  Dclawaro  at  Hancock,  N.  Y. 
Esiiit  Brancli  of  Delaware  at  Hancock,  N.  Y. 
Delaware  River  at  Lam U^rt ville,  N.  J, 
Navesink  River  at  Port  Jervis,  N.  Y. 
Navesink  River  at  (ioddefrov,  N.  Y. 
I.ehigh  River  at  South  Bethlehem,  Pa. 
Musconetconj;  River  at  Asbury,  N.  J. 
Musconetconj?  River  near  Blootnsbury,  N.  J. 

Aside  from  these  stiitions,  measurement^  have  been  made  for  sev<M*al 
years  })v  John  Vj,  C(Klman.  hydrographer  of  the  water  department  of 
the  city  of  Philadelpliia.  The  stations  maintained  by  Mr.  Codman 
are  located  on  the  following  streams,  all  in  the  vicinity  of  Philadel- 
phia: Perkiomen,  Tohickon,  and  Neshaminy  creeks,  and  Schuylkill 
River. 
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This  river  receives  the  drainacje  of  the  portion  of  southeastern 
Pennsylvania  lying  oetween  the  Lehigh  River  on  the  north  and  the 
Susquehanna  River  on  the  south.  It  flows  in  a  general  southeasterly 
course,  emptying  into  Delaware  River,  the  city  of  Philadelphia  being 
located  at  the  junction  of  these  streams.  Records  of  the  height  of 
the  river  at  Fairmount  pool  have  been  kept  for  many  years,  but  not 
in  such  form  as  to  be  useful  in  computing  daily  discharges.  In  1898, 
however,  careful  estimates  were  prepared  by  Mr.  Codman,  the  results 
being  given  in  the  Twentieth  Annual  Report,  Part  IV,  page  97. 

The  figures  for  daily  discharge  in  the  following  table  represent  the 
total  flow  of  the  stream,  the  amount  wasted  over  the  flashboards  at 
Fairmount  dam,  the  pumpage  from  the  river,  the  leakage,  and  also 
the  quantity  used  for  power  at  Fairmount. 

The  following  figures  for  1903  were  furnished  by  Mr.  Codman: 

}fean  dfiily  discharge,  in  second-feet  ^  of  Schuylkill  River  ut  Philadelphiay  Pa,,  for  J  90S, 

[Drainage  area,  1.915  square  miles.] 


1. 

^ . 

3. 
4. 

6. 

i. 

is. 
9- 

10. 


Day.  Jan. 

!  2,278 

4,520 
18,230 
12,570 
9,800 
8,340 
7,200 
6.030 
5,060 
4.410 

11 1  3,683 

12 4,852 

13 1  7,890 

U I  2,630 

IS i  3,308 

Ifi ,  4,010 

IT ^  4,310 

IM !  4,310 

19 '  3,498 

2,630 

16,480 

10,120 

5,908 

'l\ 3,683 

2,797 

yy 2,564 

2,490 

28...... 7,740 

29 8,910 

30 6.810 

81 6,030 


•20 

21 


— r . 
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PERKIOMEN  GREEK  AT   FREDKKICK,    PA. 

Perkiomen  Creek  dmins  an  area  lying  northwest  of  the  city  of  Phil- 
adelphia. It  flows  in  a  southerly  direction,  emptying  into  Schuylkill 
River  about  7  miles  above  Norristown  and  about  18  miles  above  Phil- 
adelphia. The  point  of  measurement  of  discharge  is  located  at  Fred- 
erick about  12  miles  above  the  mouth,  and  is  also  above  two  large 
tributaries  known  as  West  Swamp  Creek  and  Northeast  Branch  of 
Perkiomen.  Both  of  these  tributaries  have  been  measured — the  first 
at  Zieglerville,  and  the  second  near  Schwenkville.  The  drainage 
area  of  the  Perkiomen  above  the  point  of  measurement  is  given 
by  Rudolph  Hering  as  152  square  miles,  of  which  111  are  cultivated 
and  improved  and  41  untillable  and  wooded.  Measurements  of  this 
creek  were  begun  on  August  20,  1884:  Water-Supply  Paper  No. 
35  contains  tables  of  the  daily  discharge  for  the  entire  period  from 
1884  to  1899,  inclusive.  The  records  of  daily  discharge  for  1903,  as 
furnished  by  John  E.  Codman,  hydrographer  of  the  water  department 
of  Philadelphia,  are  given  in  the  following  table: 

Mean  daily  discharge,  in  second-feet,  of  Perkiomen  Creek  at  Frederick,  Pa,,  for  1903. 

[Dminage  area,  162  square  miles.] 


Day. 

Jnti. 

Feb. 

Mar. 

Apr. 
851 

May. 

1 

230 

301 

1,103 

119 

2 

259 

302 

496 

254 

113 

3 

3,840 

293 

419 

213 

107 

4 

911 

2,620 

341 

468 

126 

5 

541 

999 

318 

423 

128 

6 

493 

348 

290 

270 

111 

7 

367 

312 

255 

415 

111 

8 

322 

351 

391 

1,470 

102 

9 

249 

362 

568 

1,876 
514 
389 
450 
463 

1,737 

96 

10 

265 
245 
381 
290 
300 

218 
474 
956 
437 
351 

468 
489 
406 
301 
275 

97 

11 

88 

12 

80 

18 

83 

14 

82 

16 

198 
198 

386 
803 

242 
210 

2,126 
911 

72 

16 

73 

17 .-... 

232 

481 

196 

581 

75 

18 

221 
188 
166 
2,017 
702 
328 

404 
327 

285 
282 

186 
171 
168 
199 

427 
336 
296 
255 

67 

19 

66 

20 

67 

21 

65 

22 

283 
207 

520 
2,778 

217 
203 

54 

23 

44 

24 

219 
222 
203 
195 
1,295 

208 
208 
208 
481 
6,181 
....... 

1,278 
544 
380 
342 
305 

195 
183 
173 
165 
156 

52 

25 

46 

26 

38 

27 

38 

28 

45 

29 

700 

249 

142 

48 

30 

8nC 
444 

_ 
...•••. 
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128 

46 

31 

43 
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NESHAMINl'  CKKEK    BELOW   THE   FORKS,  PENNSYLVANIA. 

The  drainage  basin  of  Neshaminy  Creek  is  immediate!}'  south  of 
that  of  Tohickon  Creek  and  of  a  portion  of  that  of  Perkiomen  Creek. 
The  stream  flows  in  a  general  southeasterly  and  southerly  course, 
entering  Delaware  River  at  a  point  about  12  miles  above  Philadel- 
phia. The  point  of  measurement  is  at  the  forks  of  Big  and  Little 
Neshamin}^  creeks.  The  drainage  area  at  this  point  is  139.3  square 
miles,  of  which  128.2  are  cultivated  and  improved  and  11.1  miles 
untillable  and  wooded.  The  daily  discharges  from  1884  to  19(K)  are 
given  in  Water-Supply  Paper  No.  47,  pages  90  to  98.  The  following 
table  of  daily  discharge  for  1903  was  furnished  by  Mr.  Codman: 

Mean  daily  discharge,  in  second-feel^  of  Neshaminy  Creek  below  Oie  fork*,  for  190S. 

[Drainaife  area.  139.3  nquarc  mlleR.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

110 

107 

96 

112 

115 

105 

99 

94 

June. 

25 
18 
21 
13 
17 
19 
20 
29 

July. 

68 
40 
66 
76 
50 
34 
31 
26 

Aug. 

Sept. 

Oct. 

Nov. 

I>e<». 

1 

183 
192 
3,147 
637 
409 
424 
340 
207 

188 

1G4 

189 

2,946 

917 

223 

72 

72 

960 
433 
339 
287 
2&( 
285 
227 
393 

326 
235 
213 
526 
402 
221 
833 
1,535 

73 
32 
22 
26 
87 
90 
98 
86 

97 
79 
63- 
47 
50 
297 
90 
54 

25 
24 
23 
20 
20 
20 
20 
1,061 

68 
56 
54 
59 
68 
76 
68 
62 

31 

2 

31 

3 

31 

4 

31 

5 

34 

6 

38 

<.............. 

41 

8 

41 

9 

207 

132 

868 

1,011 

87 

37 

19 

37 

48 

6,985 

60 

71 

10 

207 
435 
435 
185 
144 

167 
819 
1,003 
427 
871 

541 
506 
439 
505 
267 

586 
348 
339 
326 
2,952 

64 
48 
48 
46 
43 

32 
106 
88 
69 
47 

15 
19 
18 
15 
15 

36 
34 
31 
34 
62 

44 

41 
38 
28 
24 

2,742 

1,338 

553 

362 

261 

48 
44 
i\ 
41 
42 

133 

11 

159 

12 

144 

13 

1.655 

14 

448 

15 

107 

410 

235 

2,206 

41 

41 

14 

99 

26 

192 

41 

367 

16 

88 

657 

200 

1,003 

41 

41 

12 

52 

202 

166 

47 

644 

17 

88 

607 

179 

472 

86 

36 

11 

36 

240 

188 

68 

546 

18 

88 

435 

165 

405 

33 

28 

975 

31 

129 

195 

121 

388 

19 

80 

338 

153 

330 

36 

26 

737 

26 

78 

158 

79 

273 

20 

80 

287 

146 

290 

33 

56 

111 

21 

47 

132 

53 

2,704 

21 

2,098 

242 

167 

260 

31 

140 

60 

19 

41 

122 

47 

1,171 

n 

467 

213 

1,005 

235 

31 

94 

47 

18 

36 

109 

41 

203 

23 

154 

213 

2,128 

213 

31 

68 

322 

16 

32 

105 

40 

154 

24 

120 

105 

97 

80 

1,696 

446 

448 

229 

213 
213 
213 
352 
4,9^ 

839 
442 
320 
264 
225 
198 
397 
982 

198 

179 
167 
154 
129 
110 
105 

1 

28 

'    24 
24 
23 

1   23 

\       33 

36 

121 
90 
47 
36 
31 
164 
173 

1 

90 
45 
34 
27 
22 
22 
38 
366 

16 

18 

16 

15 

114 

454 

•  184 

115 

32 
29 
26 
27 
80 
52 
29 

92 

85 
'    81 

77 
i   73 

69 
1    68 

68 

40 
41 
41 
41 
40 
30 
27 

144 

25 

144 

26 

154 

27 

176 

2H 

188 

29 

165 

30 

138 

31 

138 

DEUIWARE  KIVER  AT  LAMBERTVILLE,  N.  J. 

This  river  rises  in  Delaware  County,  N.  Y.,  flows  in  a  southerly 
direction,  forming  the  boundary  between  the  States  of  Pennsylvania 
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and  New  Jersey,  and  empties  into  Delaware  Bay.  Measurements  of 
flow  were  made  during  the  latter  half  of  June,  1891,  by  Prof.  Dwight 
Porter  and  students  at  the  Delaware  Watergap,  Pa.  The  results  show 
a  flow  of  from  2,000  to  2,200  second-feet.  This  was  said  to  be  the 
lowest  June  stage  for  five  years.  Measurements  were  made  during 
the  drought  of  1895  by  Prof.  L.  M.  Haupt  at  Point  Pleasant,  Pa., 
near  the  intake  of  the  Delaware  and  Raritan  Canal  feeder.  The  dis- 
charge above  the  bridge  was  1,657  second-feet,  and  below  the  bridge 
1,B28  second-feet.  Delaware  River  was  measured  by  E.  G.  Paul. 
June  4, 1899,  at  Martins  Creek,  Pa.,  7  miles  above  the  mouth  of  Lehigh 
River,  and  a  discharge  of  2,724  second-feet  was  found.  Systematic 
measurements  of  river  height  were  begun  on  July  23,  1897,  at  the 
covered  toll  bridge  at  Lambertville,  N.  J.,  a  town  on  the  Belvidere 
division  of  the  Pennsylvania  Railroad,  16  miles  above  Trenton.  The 
gage,  established  by  E.  G.  Paul,  consisted  of  a  stamped-link  brass 
chain  with  a  6-pound  sash  weight  attached.  The  chain  passed  over  a 
pulley  and  the  index  was  referred  to  a  scale  painted  on  a  horizontal 
board  32  feet  long,  fastened  to  the  studding  and  inclosed  in  a  wooden 
cover.  The  index  of  the  gage  chain  was  marked  by  a  copper  rivet, 
28.85  feet  from  the  end  of  the  weight;  the  gage  read  2  feet  when 
the  water  was  at  zero  on  a  gage  on  the  first  bridge  pier.  Measurements 
were  made  from  the  windows  of  this  covered  bridge.  The  initial 
point  for  soundings  was  on  the  left  bank.  The  channc;!  above  and 
})elovv  is  nearly  straight,  the  water  being  sluggish  for  a  short  space  on 
the  left  side.  The  right  bank  is  high  and  the  bed  of  the  stream  is  of 
gravel  and  sand.  The  observer  was  Charles  H.  Naylor,  collector  of 
bridge  tolls,  Lambertville,  N.  J. 

The  bench  mark  is  a  copper  bolt  set  in  the  sill  of  the  extreme  south 
door  of  the  east  side  of  the  Pennsvlvania '  Railroad  depot,  put  in  by 
the  Pennsylvania  Railroad  Company  on  their  line  of  levels,  No.  9,  Sandy 
Hook  mean  tide,  72.69  feet.  Jts  elevation  is  27.43  feet  above  gage 
datum.  The  bridge  at  which  this  station  was  located  was  washed  away 
by  the  flood  of  October  lO-U,  1903,  but  gage  heights  have  been  taken 
from  a  temporary  gage  on  one  of  the  piers. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  Pi.  (x.  Paul,  district  hydrographer. 

Discharge  iiwnKumnetrls  (if  Delaware  River  at  LamttertvilU^  N.  J.,  in  190S, 

DiachRrjro. 


Date.                           I                        Hydrographer.                        ,  \\l^^^^^ 

_                    _                          ___     ^__                                               -       -  — 

'  Feel. 

June  27 i  John  V.  Hoyt I  6.00 

AugiiHt  8 ' do I  4. 18 


Second'fcri. 

22,:^ 

7,305 


I 
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.\ftan  ilaUy  yage  htriylU^  iujWt,  of  Mawdir  River  at  lAtinhertviUe^  S.  J.yfor  I90,i. 


—                 



"* 

.  _ 

~ 

~^~""  ~ 

Day, 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

.luno. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Dec. 

1 

5,45 

7-  «y> 

«13.5a 

6.  <50 

4.20 

3. 00 

5.  7(» 

4.60 

6.90 

3.50 

4.65 

4.40 

•> 

.\25 
6.65 
6.75 

6.45 
6.25 
7.44 

12.90 
9.15 
7.85 

6.40 
5.95 

5.85 

■    4.05 
3.95 
3.90 

2.95 
2.  K-» 
2.85 

5. 55 
5.40 
4.85 

4.25 
4.05 
4.00 

6. 15 
5.60 
.5.2.-> 

3.50 
3.50 
8.  -25 

4.65 
4.55 
4.50 

4.35 

3 

4.55 

4 

4.30 

.'» ...... 

6,65 

8.40 

7.20 

5.95 

4.00 

2.70 

4.75 

4.85 

4.95 

3.40 

4.50 

4.45 

6 

6.35 

7.65 

6.80 

5.70 

8.95 

2.70 

4.50 

5.80 

4.75 

3.30 

4.50 

4.40 

5.95 
5.50 
5,20 

7.20 
6.60 
6.30 

6.60 
6.70 
7.30 

5. 50 
6.40 
7.45 

3.85 
3.75 
3.65 

2.85 
3. '25 
3.80 

4.:« 

4. 15 
4.10 

6.50 
6.60 
5.H5 

4.50 
4.35 
4.25 

3.30 
3.70 
9.40 

4. 45 
4.60 
4.50 

4.25 

t>- 

4.30 

9 

4.40 

10 

4.85 

5.80 

9.10 

8.00 

3.60 

3.60 

3.95 

5. 45 

4.20 

20.20 

4.40 

4.45 

11 

(/>) 

5.  .TO 

8.60 

7.35 

3.60 

3.65 

3.85 

5. 10 

4.15 

<-20.70 

4.30 

4.30 

li 

ih) 

6.40 

9.90 

6.90 

3.55 

5.70 

4.00 

4.90 

4.10 

12. 70 

4.30 

4.25 

IS 

(M 

7.30 

9.10 

6.60 

3. 45 

9.55 

3.90 

4.75 

4.10 

9. 85 

4.20 

4.80 

H 

(ft) 

7.50 

7.70 

7.13 

3.40 

9.35 

3.80 

4.60 

4.05 

7.30 

4.25 

5.25 

3i 

(«•) 

6.85 

7.25 

7.80 

3.40 

7.60 

3.75 

4.90 

3. 05 

5. 55 

4.20 

('') 

16 

C") 

e.-w 

6.80 

7.45 

3.35 

7.10 

3.65 

4.25 

4.25 

4.8-> 

4.20 

{^) 

if*) 

6.30 

6.45 

".(XT 

3.30 

6.35 

3.60 

4.20 

3.95 

4. 45 

4.20 

(f^) 

IS 

4.30 

5.65 

6.15 

6.45 

3.  :i5 

5.90 

3.85 

4.10 

4.50 

4.40 

5.60 

I") 

19 

4.70 
4.4U 

(6) 

5.8;^ 
5.65 

5.90 
5.65 

3.  :k) 
3.:io 

5.  m 
5. 45 

4.80 
4.85 

4. 05 

4.  (y» 

4.65 
4.50 

4.40 
4. 45 

7.35 
6.60 

I'M 

•JJ 

3.70 

5.40 

(/>) 

^.50 

5.40 

3.30 

5.80 

5. 55 

4.20 

4.35 

4.05 

5.80 

5.  .55 

22 

5.  S5 

(<») 

6. 15 

5.25 

3.  'M) 

6. 65 

5.05 

4.10 

4.10 

3. 8r> 

5.45 

6.25 

ti 

5.35 

4.80 

7.90 

.5.  OS 

3.:« 

6.  MO 

5.05 

4.10 

4.00 

:».  70 

5. 25 

4.95 

24 

5.50 

4.1H) 

'n2. 73 

4.85 

8.30 

6.  m 

5. 15 

4.00 

8.85 

5.  ♦>5 

5.  a5 

4.15 

•2S 

5. 10 
4.70 

4.90 
4,70 

rfl2. 40 
9.55 

4.80 
4.70 

3. 25 
8.10 

6.70 
6.30 

5.05 
4.60 

3.S5 
3. 75 

3. 65 
3.60 

5. 50 
5. 35 

5.0O 
4.85 

3.85 

Jli 

3.70 

■^ 

4.  iVi 
5.t55 

4.70 
H.12 

8.10 
7.25 
6.  a'> 

4.55 
4. 45 

4.:V> 

3. 20 
3.00 
3.10 

5. 95 
.>.:%.5 
5. 45 

4.30 
4.10 
3.90 

3.75 
4.25 
4.95 

3.  fvS 
3.  .55 
3. 50 

.5. 15 
5. 10 
5. 00 

4. 55 
4.40 
4.70 

3.45 

•> 

3.00 

•JH 

('>) 

:ffl 

5. 75 

6.  i:. 

4.20 

3.10 

5.60 

3.90 

7. 5<; 

3. 50 

4.90 

4. 50 

(ft) 

31 

H.15 

6, 45 

3.10 

•"■•"•* 

4.60 

4.80 

C) 

'Hiffh 
l»  Froz 

en  rtlKi 

onl  15.1 

0  ftt  S.40  p.  111. 

'<'  High 
'/  HiRl 

I  est  rtH'< 

r»rd  24.5 
i.nl  13.x 

at  3  a. 

at  10.2C 

111. 
>  p.  III. 

TOHICKON   CREEK   AT   POINT    PLEASANT,   PA. 

Tohickon  Creek  drains  an  area  of  102  square  miles  in  Bucks  Count3% 
north  of  Philadelphia.  It  flows  in  an  easterly  course,  entering  Dela- 
ware River  about  8  miles  above  Lanibertville,  N.  J.  In  a  statement 
1)3'  Rudolph  Hering,  printed  in  the  report  of  the  Philadelphia  water 
de|)artment  for  1885,  page  350,  is  given  a  classification  of  the  drain- 
age area  of  Tohickon  Creek,  from  which  it  appears  that  76  square 
miles  is  cultivated  and  improved  and  26  scjuare  miles  untillable  and 
wooded.  Measurements  of  the  discharge  of  the  creek  are  made  near 
its  mouth  at  Point  Pleasant.  Rain  gages  are  located  within  the 
drainage  basin  at  Quake rtown,  also  at  a  point  about  3  miles  north 
of  Bedminster,  and  near  Point  Pleasant. 

Tables  of  daily  discharge  in  second-feet,  for  the  v^eai^s  1883  to  1899, 
inclusive,  are  published  in  Water-Supply  Paper  No.    47,   page   81. 
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Daily  records  of  j^age  height  were  not  kept  during  190().     The  follow- 
ing tigures  of  discharge  for  1908  were  furnished  by  Mr.  Codman: 

Mean  dnUy  dincluirge,  in  aeamd-feel,  of  Tohichon  Creek  at  Point  Pletmini,  Pa.,  for  1 90S, 

[Drainage  area,  102.2  square  mileH.] 


Day. 

1 

2 

Jan. 

170 
323 
1,889 
993 
504 
308 
172 
135 
120 
131 
598 
610 
144 
131 
119 
107 
107 
107 
107 
131 
1.078 
812 
240 
120 
85 
72 
68 
645 
808 
773 
328 

Feb. 

223 

162 

92 

1,940 

1,186 

265 

230 

220 

223 

143 

229 

920 

356 

250 

185 

456 

531 

203 

194 

134 

112 

106 

100 

97 

87 

87 

171 

3,498 

Mar. 

1,694 

526 

181 

138 

116 

105 

87 

341 

670 

465 

419 

345 

157 

114 

92 

8C> 

78 

67 

64 

61 

88 

659 

2,204 

1,774 

480 

1?2 

102 

79 

TS 

183 

695 

Apr. 

240 

115 

83 

3 

4 

440 

5 

402 

6 

135 

7 

152 

8 

9 

1,395 
1.253 

10 

333 

11 

386 
450 
266 

12 

13 

14 

1,571 

2,260 

908 

15 

16 

17 

392 

18 

184 

19 

115 
84 
72 
59 
5:3 
50 
46 
45 
47 
41 
32 
28 

1 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

May. 

June. 
4 

July. 

1 
1 

27 

80 

28 

5 

721 

21 

5 

71 ; 

■22 

4 

•  1 

48 

36 

3 

66  ' 

36 

3 

32 

32 

3 

24  1 

29 

16 

15 

'M 

34 

14 

16 

70 

11 

21 

290 

11 

24 

640 

10  , 

17 

345 

12  1 

15 

108 

^^ 

15 

76 

10  1 

12 

59 

8! 

7 

40 

Sl 

8 

33 

302 

12 

31 

1,132 

11 

40 

1,115 

9 

637 

1,766 

7 

259 

547 

8 

181 

320 

6 

468 

117 

5 

214 

59 

6 

105 

43 

5 

65 

29 

4 

46 

20 

4 

904 

22 

6 

168 

281 

5 

168 

Aug. 

44 

23 

20 

31 

186 

115 

112 

73 

52 

43 

41 

36 

26 

29 

28 

15 

24 

16 

21 

18  I 

10  i 

10 

8 

8 

10 

I 

5 
171 
897 
303 
149 


Sept. 

84 
62 
49 
58 
^0 
224 
73 
49 
40 
35 
34 
32 
21 
20 
11 
28 
131 
142 
61 
42 
30 
29 
90 
23 
14 
11 
10 
8 
9 
10 


Oct. 


11 

11 

9 

10 

» 

9 

7 

619 

4,968 

2,402 

203 

404 

240 

107 

76 

59 

60 

79 

79 

62 

46 

38 

38 

43 

42 

33 

90 

I 
81  I 

29 

27 

25 


Nov. 

22 
21 
21 
22 
24 
28 
27 
21 
22 
20 
21 
24 
23 
23 
18 
16 
41 
243 


141, 
63 

33 
32 
29 
27 
31 
31 
27 
20 
20 


I>oc. 

23 
2ri 

64 

35 

30 

50 

55 

38 

39 

44 

60 

G49 

756 

31S 

129 

95 

100 

124 

1.4S5 

1.K57 

383 

178 

125 

97 

97 

97 

97 

97 

92 

87 


MUSCONETCONG   RIVER  AT  ASBURY,    N.    J. 

This  station  was  established  July  4,  1903,  by  E.  P.  Roundey.  It  is 
located  at  the  graphite  milldam  at  Asbury,  N.  J.  The  gage  is  a  ver- 
tical li  by  6  inch  cypress  board,  reading  from  zero  to  8  feet  and  spiked 
to  the  timber  frame  which  holds  the  gates  to  the  flume.  The  discharge 
is  computed  from  the  head  on  the  crests  of  the  two  spillways,  using 
coefficients  derived  from  experiments  made  at  Cornell  Universitj'. 
Levels  of  the  crest  have  been  taken  and  their  profile  plotted.  Tliere 
are  two  sections  of  the  dam.  The  right  section  is  42  feet  in  length, 
has  a  vertical  downstream  face,  and  a  slope  of  4:1  on  the  upstream 
face.  The  coefficient  used  for  this  section  was  derived  from  the  gen- 
eral curve  for  varying  upstream  slopes  deduced  from  the  recomputed 
United  States  deep  waterway  experiments  and  is  3.48.     The  left  sec- 
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tion  has  a  length  of  83.75  feet  and  has  the  same  upstream  slope  as  the 
right  section.  On  the  downstream  face  i.s  an  apron  with  a  slope  of  2 
horizontal  to  1  vertical.  The  coeflScient  used  for  this  section  was  3.66. 
The  increase  due  to  apron  siphonage  has  been  estimated  by  compari- 
son of  Freeman's  Cornell  series  to  model  B  with  United  States  deep 
waterway  experiments. 

A  rating  table  has  been  constructed  by  computing  the  discharge 
iseparately  for  the  different  sections  of  the  dam  and  then  combining 
these  discharges  to  form  a  single  table.  To  the  flow  over  the  dam 
must  be  added  the  amount  of  water  that  passes  through  the  wheels,  a 
record  of  which  has  been  maintained.  The  observer  is  Lewis  Miller. 
Records  at  this  station  are  made  only  at  flood  stages,  when  the  rec- 
ord at  the  near-by  meter  station  might  be  defective,  owing  to  over- 
flow. The  bench  mark  is  a  square  chiseled  on  the  upstream  corner  of 
the  right  abutment  of  the  right  section  of  the  dam.  Its  elevation  is 
7.94  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Rating  table  for  Musconetcong  River  at  Asbury,  X.  J.,  for  1903, 


Gage 
he^t. 

Diachaige. 

Gaffe 
height. 

DiflchaiKe. 

Gaffe 
height. 

Feet. 

Diachaige. 

Gage 
height. 

1 
DiiicharKe. 

Feet, 

Seeond-Jeet. 

1 

FeeL 

Secimd-feeL 

Second-feet. 

Feet. 

Second-/f<i. 

i 
i 

0.50 

18 

1.50 

488 

2.80 

1,636 

4.80 

4,090 

.55 

32 

1.55 

523    . 

1 

2.90 

1,741     ; 

4.90 

4,225 

' 

.60 

47 

1.60 

559 

3.00 

1,847 

5.00 

4,365 

.65 

62 

i     1.65 

595 

3.10 

1,960     ' 

5.10 

4,510 

.70 

78    : 

1.70 

631 

3.20 

2,073    ' 

5.20 

4,665 

.75 

»5    : 

1.75 

668 

3.30 

2,176 

5.30 

4,820 

.80 

113 

1 

1.80 

708 

3.40 

2,294 

5.40 

4,975 

.85 

132 

1.86 

749 

:    3.50 

2,412 

5.50 

5,130 

.90 

152 

1.90 

791 

3.60 

2,bS2 

5.60 

5,285 

.85 

172 

1.96 

834 

3.70 

2,652 

5.70 

5, 440 

• 

1.00 

193 

2.00 

877 

3.80 

2,  774 

5.80 

5, 595 

1.05 

216 

2.05 

920 

.    3.90 

2,901     , 

5.90 

5,  755 

1.10 

241 

2.10 

963 

4.00 

3,028 

6.00 

5, 915 

1.15 

268 

2.15 

1,006 

4.10 

3,157 

6.10 

6, 075 

1.20 

296 

2.20 

l,ai9 

4.20 

3,286 

6.20 

6,  235 

1.25 

325 

2.30 

1,137 

,     4.30 

3,415 

6.30 

6, 405 

1.30 

355 

2.40 

1,228 

4.40 

3,550 

6.40 

6,570 

1.35 

387 

•    2.60 

1,322 

4.50 

3,685 

6.50 

6,730 

1.40 

419 

2.60 

1,423 

4.60 

3,820 

1.45 

453 

2.70 

1,529 

4.70 

3, 955 

To  thjii  most  be  added  flow  through  the  mill  wheels. 
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MUSGONKTCONG    RIVER    NEAR    BliOOMSBURY,  N.  J. 

This  station  was  established  July  4,  1903,  by  E.  P.  Roundey.  It  is 
located  at  the  first  highway  bridge  over  Miisconetcong  River  above  the 
village  of  Bloomsbiiry,  N.  J.  The  1903  gage  was  a  vertical  li-inch  by 
6-inch  cypress  board  spiked  to  the  right  abutment  near  the  down- 
stream end.  It  read  from  0  to  10  feet,  and  was  graduated  with  galvan- 
ized-iron  staples.  Gage  readings  are  taken  twice  each  day  by  Michael 
Kieffer.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  tw^o-span  highway  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  right 
bank.  The  channel  is  straight  for  200  feet  above  and  100  feet  below 
the  station.  The  current  is  swift,  and  both  banks  are  low  and  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  gravel.  The 
channel  is  broken  by  the  central  pier  of  the  two-span  l)ridge,  and  at 
high  stiiges  part  of  the  water  flows  around  the  bridge.  The  bench 
mark  is  a  square  chiseled  on  the  top  of  the  right  abutment  at  its  down- 
stream end.     Its  elevation  is  9.63  feet  above  the  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharfjc  rncaMirement^  of  Musrwietcoiif/  Riirr  near  Bl(JOinsburi/y  X.  J.,  ht  liHKL 


Date. 


Hydrographer. 


Ga«rc 
height. 


I 


IHsfharg**. 


July  3 1  E.  P.  Rouiidey  .  - 

8epteml)er  7 do 

October  21 '  Wni.  Nunii 

December  22 Y.W.  Tillinghast 


Fc€t.      I  Serottd'/ai. 
2.  10  390 

1.45  j  146 

2.00  i  395 

2.90  '  696 


Mean  daily  gage  height ^  in  feet,  of  Mnsconetcong  River  near  Blofyjnsburi/y  N.  /.,  for  Iff<i.y. 


Day. 


July.  I  Aug. 


1. 

2- 

3. 

4. 

5. 

6. 

/ . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
If). 


2.a5 

2.  as 

2.  IX) 
1.85 
l.SO 
1.62 
1.70 
1.68 
1.70 
1.72 
1.60 
l.(K) 
1.55 


1.50 
1.52 
1.50 
1.55 
2. 25 
2.  22 
2. 92 


Sept. 


2.6J? 
2  20 
2.0ft 
2.00 
l.W 
1.80 
1.70 
1.72 
1.70 


1.70 
1.62 
1.60 
1 . 5.5 
1.52 
1.50 
1.45 
1.45 
1.42 


Oct.  I  Nov.    Dec. 


Day.        I  July,  t  Aug.  i  Sept.    Oct.    Nov.  i  Dec. 


1.35 
1.35 
1.40 
1.30 
1.35 
1.38 

i.;r> 

2. 10 
4. 58 


1.45  /'7. 50 
1.48  '  5.80 


1.45 
1.42 
1.40 
1.45 
1.4H 


4.75 
4.20 
3.78 
3. 2.5 
2.78 


1.65 
1.62 
1.60 
1.60 
1.65 
1.65 
1.60 
1 . 5."» 
1.58 
1. 52 
1.42 
l..'>8 
1.42 
1.-15 
1.58 
1.58 


1.50 
1.50 
1.60 
1.58 
1.58 
1.58 
1.08 
1.62 
1.62 
1.72 
1.62 
1.92 
2.00 
2.02 
1.88 
1.80 


17... 

18... 

19.. 

20.., 

21... 

•22.. 

23.. 

24... 

25.. 

26... 

27... 

28.., 

29.. 

:«).., 

31.. 


1.48 

1.70 

1.80 

2.72 

1.60 

1.78 

1.70 

1.90 

2.68 

2.02 

1.88 

1.60 

1.70 

2:30 

1.78 

1.90 

1.  as 

1.60 

1.85 

1.70 

1.90 

1.68 

1.55 

1.98 

1.65 

1.70 

1.62 

1.48 

1.95 

1.60 

2.55 

1.60 

1.45 

1.95 

1.66 

2.05 

1.58 

1.42 

2.85 

1.62 

1.85 

1..52 

1.35 

2.08 

1.65  ' 

1.68 

1.56 

1.85 

2.05 

1.55 

1.62 

1..50 

i.a5 

2.02 

1.55 

1..5S 

1.72 

1.45 

2.00 

1.52 

1.60 

1.92 

1.45 

1.96 

1.50 

1.70 

1.80 

1.40 

1.75 

1.60 

1.70 

1.80 

l.to 

1.75 
1.65 
1..50 
3.40 

S-:ts 

2.  K» 
2.30 
2.  l.«^ 
2.U*^ 
2. 02 
1.75 
1.92 
l.Sf) 
1.78 
1.80 


"Hlghe-vt  recordtMl-  8  feet. 
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LEHIGH    RIVER  AT   SOUTH    BETHLEHEM,  PA. 

This  station  was  established  September  !i2, 1902,  })v  Prof.  Mansfield 
Merriman,  of  Lehigh  University,  and  is  being  maintained  with  his 
cooperation.  It  is  located  at  the  New  Street  Bridge,  between  Bethle- 
hem and  South  Bethlehem,  Pa.  The  mouth  of  Monotjaey  Creek  is 
a  few  rods  below  the  station,  and  there  is  a  railway  and  a  highway 
bridge  about  one-half  mile  above  it.  The  standard  chain  gage  is 
attached  to  the  hand  rail  near  the  right  bank  on  the  lower  .side  of  the 
bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
mark3r  L<  43.77  feet.  It  is  read  once  each  day  by  Harry  E.  Edmonds. 
Discharge  measurements  are  made  from  the  toll  highway  bridge  at 
New  street.  This  is  a  nine-span  bridge,  but  the  river  is  confined  to 
three  spans  except  at  high  stages.  The  initial  p</mt  for  vsoundings  is 
the  face  of  the  pier  on  the  right  bank.  The  channel  is  straight  for 
.-everal  hundred  feet  aF)ove  and  below  the  station.  The  right  bank  is 
high  and  will  not  overflow,  but  on  the  left  bank  the  river  overflows  at 
high  stages  and  joins  Monocacy  Creek.  The  l)e(l  of  the  stream  is  com- 
por-ied  of  sand  and  gravel,  which  is  free  from  vegetation  and  is  per- 
manent. There  is  one  channel,  ])roken  by  the  bridge  piers,  and  there 
is  a  fair  velocity.  The  bench  mark  is  bencli  mark  No.  72  of  the 
Lehigh  V'^alley  Railroad.  It  is  an  iron  pin  set  in  the  south  pier  of  the 
New  Street  Bridge.  Its  elevation  is  232.87  feet  above  sea  level  and 
22.32  feet  above  gage  datum. 

The  observations  at  this  station  during  11)03  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  mewnireimnts  of  Lehigh  River  at  South  Bethlehem ^  Pa.^  in  190S. 


Date.  Hy(ln>grapher.  i    ^t\fui 


height. 


,      Fed. 

JohnC.  Hoyt 3.50 

do 2.87 


Jane  26 

Auj^ust  3 

October  12.  .^ W.  C.  Sawyer , ,      6.  55 


Discharge. 

S(cond-/cf'L 
2,  964 
1,583 
10, 536 
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Mean  daily  gage  heighiy  in  feet,  of  Lehigh  River  at  SaiUh  Bethlehem,  Pa.,  for  190S. 


Day. 


Jan. 


1 

3.60 

2 

3.50 

3 

5.35 

4 

4.82" 

5 

4.50 

6 

4.25 

7 

4.00 

8 

3.90 

9 

3.45 

10 

3.30 

11 

3.20 

12 

3.15 

13 

3.00 

14 

3.15 

15 

3.30 

16 

3.40 

17 

3.80 

18 

3.15 

19 '. 

3.10 

20 

2.80 

21 

4.80 

22 

4.90 

23 

4.10 

24 

3.50 

25.: 

8.25 

26 

3.40 

27 

3.30 

28 

3.40 

29 

4.40 

30 

4.30 

31 

4.60 

Mar. 


4.50 
4.40 
4.20 
5.10 
5.10 
5.10 
5.00 
4.80 
4.50 
3.90 
3.90 
5.10 
4.80 
4.50 
4.20 
4.30 
3.50 
3.40 


3.40 

3.50 

3.50 

3.50 

3.50 

3.50 

3.40 

3.40 

3.30 

9.40 

10.30 
7.10 
5.70 
5.00 
4.70 
4.50 
4.30 
4.30 
4.90 
4.70 
4.70 
4.50 
4.30 
4.10 
3.90 
3.90 
3,80 
3.70 
2.50 
2.50 
2.50 
5.00 
6.10 
9.30 
6.90 
5.90 
5.20 
4.70 
4.30 
4.00 
4.60 


May.  I  June.  I  July.  I  Aug. 


4.30 
4.00 
4.00 
4.00 
3.80 
3.70 
3.70 
4.60 
6.20 
5.70 
5.00 
4.90 
4.80 
5.50 
6.50 
6.00 
5.60 
5.00 
4.50 
4.40 
4.10 
3.90 
3.80 
3.70 
3.60 
3.50 
3.40 
3.40 
3.30 
3.20 


3.10 
3.00 
3.00 
8.00 
3.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 


2.30 
2.20 
2.20 
2.10 
2.10 
2.00 
2.00 
2.40 
2.80 
2.70 
2.60 
4.10 
4.30 
3.80 
3.70 
3.40 
3.20 
3.20 
3.10 
3.00 
3.50 
3.30 
3.60 
4.00 
3.70 
3.50 
3.80 
3.10 
3.70 
3.40 


3.40 
3.10 
8.00 
2.90 
2.80 
2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.40 
2.40 
2.60 
4.00 
3.90 
3.60 
3.40 
3.30 
8.30 
3.50 
3.60 
3.60 
3.60 
3.60 
3.80 
4.20 


4.00 
4.00 
3.90 
3.80 
4.20 
4.00 
4.70 
4.50 
4.00 
3.50 
3.40 
3.20 
3.10 
8.00 
3.00 
8.00 
3.00 
3.00 
2.90 
2.80 
2.80 
2.70 
2.70 
2.60 


Oct. 


Nov.  I  Dec 


3.50 
3.30 
3.20 
3.00 
2.90 
2.80 
2.80 
2.70 
2.70 
2.80 
2.80 
2.80 
2.70 
2.70 
3.80 
3.80 
3.40 
8.10 
3.00 
2.80 
2.80 
2.70 
2.60 
2.50 

1 


2.60 

2.60 

2.50 

2.50 

2.50 

2.40 

2.50 

2.50 

3.40 

2.50 

8.20 

2.50 

8.90 

2.60 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
6.70 
12.00 
8.00 
6.20 
5.40 
4.90 
4.50 
3.90 
3.90 
4.00 
4.00 
3.80 
3.60 
3.50 
3.40 
S.90 
3.20 
3.10 
3.00 
2.90 
2.80 
2.70 
2.70 


2.70 
2.70  , 
2.70  ' 
2.60  I 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60  I 

2.eo  ' 

2.60  j 

2.50  ' 

2.50 

2.50  I 

2.40 

2.  GO 

3.90 

3.80  ! 

3.10  I 

2.90  ' 

3.00 

8.00 

2.80 

2.80 

2.60 

2.50 

2.30 

2,50 

2.60 


2.50 
2.40 
2.40 
2.40 
2.n0 
2.50 
2.50 
2.  .TO 
2.W 
2.40 
2.40 
2.40 
2.60 
S.'JO 
2.t» 
2.60 
2.70 
2.fiO 
2.40 
4.50 
6.30 
4.60 
4.15 
3.70 
3.60 

3.r)0 

3.40 

2,70 
2.70 


Rating  table  for  Ijehigh  River  at  South  Bethlehem,  Pa.,  from  December  '^ J,  190J,  to 

December  SI,  190S. 


he^\    !  Discharge. 


Feet. 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 


;  Second-fed. 
930 
1,000 
1,070 
1,140 
1,210 
1,290 
1,380 
1,480 
1,600 
1,740 
1,910 
2,100 


Gage 


Gage 


hei^t.   I  IM«='>»''f«-  '!   hei^l 


Feet. 

Second-feet. 

3.2 

2,300 

3.3 

2,510 

3.4 

2,730 

3.5 

2,960 

3.6 

3,190 

3.7 

3,430 

3.8 

3,670 

3.9 

3,920 

4.0 

4,170 

4.1 

4,420- 

4.2 

4,670 

4.3 

4,920 

DiKcbaige. 


Gage 
height. 


Feel. 
6.2 
6.4 
6.6 
6.8 
7.0 
8.0 
9.0 
10.0 
11.0 


Diwharge. 


Second-fed.  i 
9,670 
10, 170 
10, 670 
11,170 
11, 670 
14, 170 
16, 670 
19, 170 
21,670 
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EtHnvaied  monthly  discharge  of  Ijehigh  River  at  iSoiUh  BetfUehenif  Pa.,  for  190^. 

[Drainage  area,  1,274  square  miles.] 


Month. 


Janoary  

Febmarv 

March 

April 

May. 

June 

July 

August , 

September 

October 

November 

December 

The  year 


Diflchar^e  In  Hecond-feet. 


Maximum. 


7,545 

17,670  I 

19,920 

10,  420 

2,100 

4,920 

4,670 

5,920 

3,670  : 

24, 170 
3,920 

9,670 ; 

24,170 


Minimum. 


Mean. 


Run-off. 


Scoond-feet 

per  square 

mile. 


Depth  in 
Inches. 


1,600 

3,609 

2,510 

4,967 

1,290 

6,505 

2,300 

5,184 

1,070 

1,428 

930 

2,342 

1,210 

2,305 

1,290 

2,690 

1,210 

1,814 

1,  210 

4, 179 

1,140 

1,576 

1,210 

2,264 

930 

3, 239 

2.83 

3.26 

3.90 

4.06 

5.11 

5.89 

4.07 

4.54 

1.12 

1.29 

1.84 

2.05 

1.81 

2.09 

2.11 

2.43 

1.42 

1.58 

3.28 

3.78 

1.24 

1.38 

1.78 

2.05 

2.54 


34.40 


NAVESINK   RIVER  AT  PORT  JERVI8,  N.  Y. 

A  temporary  station  was  established  October  16,  11>02,  at  the  Elast 
Main  Street  Bridge  in  Port  Jervis,  by  P.  M.  Churchill  and  C.  C.  Covert. 
A  wire  gage  was  fastened  to  the  ironwork  of  the  bridge  on  the  down- 
stream side,  and  discharge  measurements  were  made  from  the  upstream 
side  of  the  bridge  to  which  the  gage  was  attached.  It  is  a  single-span 
bridge  with  a  length  of  130  feet  between  abutments.  The  initial  point 
for  soundings  was  taken  at  the  right  abutment.  The  bench  mark  is  an 
anchor  bolt  in  the  top  of  the  cemetery  wall  on  the  right  bank.  Its 
elevation  is  27.76  feet  above  gage  datum.  At  the  station  the  stream 
is  confined  to  its  channel  by  masonry  walls.  The  bed  is  composed  of 
rock  overlain  in  part  by  earth.  (Jage  readings  were  made  twice  each 
day  by  Edwin  J.  Earley  from  the  date  of  establishment  of  the  station 
until  August  3,  1903.  On  this  date  the  station  was  discontinued  and 
a  new  station  was  established  at  the  suspension  bridge  at  Godeffroy, 
N.  Y.,  above  Port  Jervis.  The  gage  heights  at  Port  Jervis  were 
affected  at  some  stages  by  backwater  from  the  Delaware  River,  and  this 
effect  has  been  taken  into  account  in  computing  the  daily  discharges. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
UKB  97—04 17 
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[wo.  7t, 


Discharge  ifieasuremerUs  of  Ncmesink  River  at  Port  Jerris,  N.  Y, ,  in  190£  and  19(XS. 


Date. 


1902. 


October  16 . . , 
November  10. 


Mydrographer. 


P.  M.  Churchill . . 
F.  H.  Tillinghast. 


Gage 
height. 


1903. 


January  17 

February  12 

March  6 

March  25 do 

May  13 do 

August  17 do 

September  1 .do 


F.  H.  TillUighast. 

....do 

do 


FeeL 
7,4,5 

7.00 


6.78 

8.60 

8.10 

11.75 

6.20 

«2.81 

«4. 14 


DiMchHrge. 

Second-/ftt. 
945 

524 


517 
2,232 
1,62> 
3,760 
250 
406 
1,424 


aMeasurementi4  and  gage  readings  taken  at  mispen.Hlon  bridge  near  Qodeffroy,  N.  Y. 

Bating  table  for  Navettink  River  at  Port  Jervi*y  N.  Y.yfrom  October  16 ^  190S,  to  AuguM 

4,  1903. 


Gage 
height. 

Discharge. 

Gage 
height. 

tyet. 

DtMcharge. 
Secondrfeel. 

Gage 
height. 

DiHchargc. 
Sectrnd-feet. 

Gage 
height. 

Feet. 

Dischaigt*. 

Feet.  ' 

4 

Second-feet. 

Feet. 

Second-fret.  \ 

6.00 

22Jb 

7.20 

748 

8.40 

1,990 

9.60 

3,624  1 

6.10 

247 

7.30 

827 

8.50 

2,110 

9.70 

3,783 

6.20 

269  ' 

7.40 

906 

8.60 

2,241 

9.80 

3, 937 

6.30 

291 

7.50 

985 

8.70 

2,372 

9.90 

4,091 

6.40 

313 

7.60 

1,090 

8.80 

2,503 

10.00 

4,245 

6.60 

335 

7.70 

1,196 

8.90 

2,634 

10.10 

4,404 

6.60 

366 

7.80 

1,301 

9.00 

2,765 

10.20 

4,563 

6.70 

397 

7.90 

1,406 

:       9.10 

2,907 

10.30 

4,  7-22 

6.80 

428 

8.00 

1,512 

9.20 

3,049 

10.40 

4,881 

6.90 

459 

8.10 

1,6:32 

9.30 

3, 191 

10.50 

5,040 

7.00 

590 

8,20 

1,751 

9.40 

3,333 

7.10 

669 

8.30 

1,871 

,      9.50 

3,475 

. 
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Mran  daily  diBchargej  in  second-feftf  of  Navefink  River  at  Port  Jervis^  N.  1'.,  for  1902 

and  190S. 


D«y. 

1 

Jan.  !  Feb. 

Mar. 

Apr. 

May. 

1 

June. 

■  July. 

Aug. 

Oct. 

Nov. 

1,090 
906 
788 
748 
748 
708 
708 
669 
590 
590 
590 
590 
590 
459 
450 
450 
450 
459 
428 

(») 

(*) 

iP) 
428 

428 
428 
428 
450 
690 
590 
459 

Dee. 

1902. 
1 

1 

1 

459 

2 

i            1            1 

1 

459 

J 

1 

'      660 

4 

i 

748 

5 

1 
1 

590 

6 

1 

1 

590 

7 

' 1 • 

' 

1      MO 

g 

1 
1 ■ 

1 

F 

450 

9 

1            1 
1 

897 

10 

t 
1 

907 

1 
11 

1 

459 

12 1 ' ! • i...... 

1 

450 

13 1 ' ' 

1 


459 

14 i 1 '      . 

450 

IS    ! 

444 

16 ' 

( 

985 
906 
827 
827 

524 

17 ' : 

1 

(«) 

2,920 
8,470 
2,840 
2,050 

18 

19 ' ! ' ' 

1 

:                                   1 
20 

1 

748 
669 
653 
680 



21 ' 

1 

22 ! ' 

1 

(«) 

(«) 

(«) 
2,170 

1,690 
1,350 
1,090 

2S 1 

24 -. 

1 

606 
590 
684 

^5 ' ' 

1 

1 

2S 

27 1 

450 

28 '..... ' 

1 

' 1 

2,440 

(«) 
2,570 
1,460 

r 

985 

30 i 1 

1                      1 

906 

31 1 

1 

9tUl 
ODO 

- 



1          1 

1                                                                                     , 
1                                                                                      1 

1 

992 

687 

1 

1,066 



.. 

'    . 

•              1 

1 

a  Above  rating  curve  and  diachaige  measurements. 
h  No  record. 
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Mean  daily  discliarye,  in  second-feet,  of  Navesink  River  at  Port  Jervia,  N.  l'.,  /or  /;#r^ 

and  1903 — Continued. 


Day. 


1903. 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


'  ff ' 


Jan. 


590 

590 

1,350 

1,630 

1,250 

985 

827 

748 

G69 

(U39 

609 

669 

.653 

444 

397 

397 

422 

397 

382 

335 

630 

1,090 

788 

459 

366 

1,630 

1,870 

1,630 

1, 510 

(«) 
("J 


Mean. 


829 


Feb. 


(") 

1,570 

2,110 

2, 110 

3,860 

2,570 

1,410 

1,090 

985 

788 

827 

2,570 

3,050 

2,310 

2,240 

1,200 

1,300 

1,410 

985 

86<) 

6(>9 

630 

459 

459 

412 

397 

428 

3,480 


1,488 


(«) 

(«) 
3,050 

2,310 

2,180 

1,690 

1,690 

1,750 

(°) 

(-) 
(a) 

(«) 

(«) 
3,050 

2,500 

2,050 

1,570 

1,350 

1,200 

1,200 

1,300 

2,840 

(°) 

(«) 

(«) 
3,^100 
2,110 
1,510 
1,140 
1,460 

2,  aw 

1,971 


Apr. 


1,630 

1,140 

945 

945 

1,040 

866 

866 

1,930 

3,260 

2,180 

1,690 

1,300 

1,090 

1,040 

2,050 

1,990 

1.460 

1,140 

985 

827 

708 

630 

590 

524 

444 

428 

412 

397 

36() 

3-11 


May, 


335 
313 
313 
335 
335 
313 
313 
302 
291 
291 
291 
280 
269 
269 
'269 
269 
247 
247 
247 
247 
247 
247 
247 
247 
247 
247 
247 
247 
247 
225 
225 


June. 


July. 


1,107 


272 


225 
225 
225 
225 
225 
225 
225 
236 
273 
269 
280 

(«) 

(«) 
3,260 

3,780 

2,910 

2,180 

2,050 

1,630 

2,310 

4,400 

3,710 

2,440 

3,780 

3,060 

2,370 

1,870 

1,460 

2,370 

2,570 


Aujr. 


1,742 


1,750 
1,260 
866 
827 
590 
590 
459 
403 
382 
360 
335 
335 
385 
813 
291 
291 
291 
269 
748 
459 
1,040 
1,040 
2,180 
1,040 
630 
412 
850 
824 
291 
1,090 
708 

621 


444 

382 

813 

b412 


Oct. 


Not. 


IHf. 


a  Above  rating  curve  and  discharge  measurements. 


6  End  of  record. 
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EfiimaUd  monthly  di9ckarge  of  Xaremnk  BiiTr  at  Port  Jerri^^  X.  Y. ,  /or  190:^  and  J903, 

[Drainage  area,  346  m{uare  inili*M.] 


DiHchaisre  in  second- ffct. 


Run-off. 


Month. 


<  Maximum. 


Minimum. 


Mc»an. 


1902. 

October 

November 

December 

1903. 

January 

February 

Search 

April 

May 

June 

Jul  V 


2,570 
1,090 
3,470 

1,870 
3,860 
3,400 
3,260 
335 
4,400 
2,180 


459  992 
428  587 
397  !  1,056 


2.866 
1.696 
3.  (X)l 


336 
397 
1,140 
341 
225 
225 
269 


829 

2.395 

1,488 

4.30 

1,971 

5.696 

1,107 

3.199 

272 

.786 

1,742 

5.034 

621 

1.794 

3.30 
1.90 
3.52 

2.77 
4.48 
6.57 
3. 57 
.90 
5.62 
2.06 


NAVESINK   RIVER  AT  OODEFFROY,  N.  Y. 

This  station  was  established  bv  C.  C.  Covert,  as.si.sted  bv  F.  H. 
Tillinghast,  August  4,  1 903,  at  which  date  the  station  at  Port  Jervis 
was  discontinued.  It  is  located  at  the  suspension  bridge  one-fourth 
mile  east  of  the  New  York,  Ontario  and  Western  Railroad  station  at 
Godeflfroy,  N.  Y.  The  vertical  board  gage  i:?  fastened  to  the  face  of 
the  left  abutment  of  the  bridge,  on  the  downstream  side,  and  is  read 
twice  each  day  by  Miss  Fanny  Olden.  ,  Dij^charge  measurements  are 
made  from  the  downstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  bridge  has  a  span  of  158  feet  between  abutments. 
At  low  water  measurements  may  be  made  from  a  bridge  1  mile  down- 
stream, at  which  the  current  is  swifter,  but  at  w:hich  the  conditions 
at  ordinary  stages  are  not  suitable  for  accurate  measurement.  The 
initial  point  for  soundings  at  tl^e  suspension  bridge  is  the  vertical 
face  of  the  right  abutment.  The  downstream  hand  rail  is  marked  at 
intervals  of  5  feet  with  brass-headed  nails.  The  channel  is  straight  for 
1,000  feet  above  and  for  300  feet  below  the  station.  The  cuiTent  is 
somewhat  sluggish  at  low  water,  but  has  a  good  measurable  velocity 
at  higher  stages.  The  right  bank  is  protected  >)y  a  stone  wall,  which 
prevents  overflow;  back  of  the  wall  the  land  is  low  and  cultivated. 
The  left  bank  is  high  and  wooded.  Near  the  abutments  the  bed  of 
the  stream  is  rocky;  in  the  middle  of  the  channel  the  })ed  is  composed 
of  sand  and  coarse  gravel.    The  bench  mark  is  a  circular  chisel  draft  on 
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the  downstream  end  of  the  left  abutment.     Its  elevation  is  14.26  foet 
above  the  zero  of  the  gage. 

The  obnervations  at  this  station  during  1908  have  lieen  made  under 
the  direction  of  R.  E.  Ilorton,  district  hydrographer. 

Mean  daily  gage  heig/U^  infeei,  of  Navesink  River  at  Oodeffroyt  X.  l'.,  for  190S. 


Day. 

Aug. 

Sept. 

Oct. 

Day. 

^'' 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept, 

<>ol. 

1 

4.18 
8.85 
3.65 
8.28 
3.30 
8.05 
2.96 
2.90 
2.80 
2.80 
2.90 

2.86 
2.85 
2.80  1 
2.25 
2.28 
2.20  1 
2.30 
2.62 
9.28  1 

1 

1 

3.85 
3.20 
2.95 
2.80 
2.70 
2.80 
2.72 
2.65 
3.20 
3.20 
2.90 

2,72 

23 

2.75 
2.70 

2.46 

2 ' 

2.58 
2.60 
2.45 
2.48 
2.85 
8.85 
8.10 
2.70 
2.60 
2.58 

1 
......  1 

24 

•2.40    

3 

26 

2.72     2-40    

4 

8.70 
4.75 
4.50 
4.80 
4.15 
3.80 
3.70 
3.40 

26 

3.32 
2.92 
2.98 
6.06 

2.40    

5 

27 

2.42    

6 

1     "  ■ 

28 

'29 

2.40    

7 

2.40  t 

8 

30 

4.90     2.40  ' 

9 

81 

4.52 

10 :... 

1 

11 

I 

1 

1 

1 

WEST  BRANCH   OF   DELAWARE   RIVER  AT  HANCOCK,   N.  Y. 

This  station  was  established  October  15,  1902,  by  P.  M.  Churchill, 
assisted  by  C.  C.  Covert.  It  is  located  about  one-half  mile  southwest 
of  the  Erie  Railroad  station  at  Hancock,  N.  Y.,  and  about  1  mile  above 
the  junction  of  the  East  and  West  branches  of  the  Delaware.  The 
original  wire  gage  was  attached  to  the  upstream  side  of  the  bridge. 
It  was  replaced  July  20,  1903,  by  a  standard  chain  gage,  which  was 
installed  by  F.  H.  Tillinghast.  The  location  and  the  gage  datum  were 
not  changed.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  30.44  feet.  The  gage  is  read  twice  each  da}-  by  David 
Pulver,  the  collector  of  tolls  at  the  bridge.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  bridge  at  which  the  gage  is 
located.  The  bridge  has  a  single  span  of  235  feet.  The  initial  point 
for  soundings  is  the  top  of  the  face  of  the  left  abutment  on  the  down- 
stream side.  The  bridge  floor  is  marked  at  intervals  of  5  feet  with 
black  paint.  The  channel  is  straight  for  400  feet  above  and  for  8(X) 
feet  below  the  bridge.  The  current  is  swift.  Both  banks  are  high 
and  rocky  and  are  not  subject  to  ovei-flow.  The  bed  of  the  stream  is 
composed  of  earth  and  cobblestones.  The  bench  mark  is  a  circular 
chisel  draft  on  the  upstream  corner  of  the  left  abutment.  Its  eleva- 
tion is  24.25  feet  above  gage  datum.  The  elevation  of  the  top  of  the 
pulley  is  30.54  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  h3'drogi'apher. 
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IHjfchargif  meiuurtinenis  of  iro»/  Brttru^h  of  Delaivtire  River  at  Harwockf  X.  Y,,  in  1902 

and  190S, 


Diite. 


Hydrugrepher. 


m>2. 

Oi-tnlier  15 1  r.  M.  Chimhill 


19(«. 


Febmarv  12 


F.  H.  Tillingha«t. 


March  25 do 


May  4 

May  16... 
Mav28... 

July  21... 
Augtist  31 


do 

E.  C.  Murphy  . . . 

F.  H.  Tillinghast. 

do 

do 


height 

• 

Discharge. 

hVft. 

Srcotul'/efi. 

;      3.  a5 

1,123 

t 

5.80 

4,732 

6.40 

6,693 

2.75 

368 

2.51 

155 

2.55 

134 

3.10 

406 

5.34 
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Meftn  daily  corrected  gage  height^  infeeif  of  Wed  Branch  of  DeUnvare  River  at  Hancock^ 

N.  Y.,  fori  90S. 


Da.T. 

Jan. 

1 

3.80 

2 

3.70 

3 

4.30 

4 

5 

6 

7 

4.86 
4.40 
4.15 
3.95 

8 

9 

10 

8.95 
3.62 
3.50 

11 

12 

18 

3.  .55 
8.75 
4  70 

14 

5.15 

15 

5.40 

1« 

5.30 

17 

5.50 

18 

5.25 

19 

4.90 

30 

4.75 

21 

5.60 

22 

6.30 

23 

6.30 

H 

5.55 

25 

5.85 

36 

5.85 

27 

5.75 

28 

5.85 

29 

7.08 

30 

8.00 

a 

6.26 

Feb. 

5.75 
SlSO 
5.35 
5.68 
5.95 
5.30 
4.75 
4.60 
4.30 
4.30 
4.10 
5.60 
5.05 
4.35 
4.15 
4.20 
3.70 
3.60 
3.25 
3.60 
3.95 
8.90 
8.80 
3.75 
8.68 
3.76 
3.50 
8.00 


Mar. 

8.40 
5.75 
5.25 
4.70 
4.65 
4.75 
4.65 
4.66 
6.95 
6.15 
7.65 
7.66 
6.00 
6.50 
5.20 
4.75 
4.65 
4.65 
4.85 
4.30 
4.20 
4.75 
6.40 
8.40 
6.55 
5.65 
5.20 
4.68 
4.60 
4.12 
6.20 


Apr. 

1 

May. 
2.62 

June. 

July. 

Aug. 

Sept. 

Oct. 
2.54 

Nov. 

A/CC» 

1 
4.65 

2.18 

4.06 

2.96 

4.84 

8.68 

5.06 

4.40 

2.70 

2.30 

3.75 

2.75 

4.49 

2.84 

8.48 

6.28 

4.50 

2.55 

2.28 

3.45 

2.65 

4.19 

2.59 

8.48 

4.48 

4.10 

2.70 

2.28 

8.25 

2.80 

4.04 

2.64 

8.43 

8.96 

4.00 

2.70 

2.02 

8.05 

3.60 

8.74 

2.87 

8.48 

4.08 

3.90 

2.70 

2,20 

8.10 

8.58 

8.54 

8.09 

3.46 

4.88 

4.05 

2.60 

2.20 

2.90 

3.86 

8.39 

8.04 

8.43 

4.88 

4.66 

2.70 

2.25 

2.90 

8.40 

8.24 

4.04 

8.48 

8.88 

4.96 

2.65 

2.40 

2.95 

3.45 

8.19 

9.34 

8.83 

8.78 

4.80 

2.62 

2.50 

2.85 

3.45 

3.19 

18.45 

8.28 

6.68 

4.72 

2.60 

2.82 

2.75 

3.35 

3.44 

7.74 

8.28 

4.96 

4.40 

2.55 

4.60 

2.68 

8.25 

3.84 

6.74 

8.23 

4.73 

4.25 

2.50 

5.28 

2.55 

8.22 

8.24 

6.74 

3.18 

4.28 

4.05 

2.56 

4.35 

2.  .55 

3.00 

8.09 

5.21 

8.13 

5.07 

4.20 

2.55 

4.05 

2.42 

3.00 

2.99 

4.89 

8.08 

5.87 

4.06 

2.85 

8.85 

2.48 

2.80 

2.99 

4.60 

8.28 

6.02 

8.75 

2.62 

8.50 

2.42 

2.90 

8.19 

4.59 

6.13 

4.77 

^.66 

2.55 

8.45 

2.42 

2.88 

8.39 

5.94 

6.16 

4.82 

8.55 

2.40 

8.40 

2.82 

2.85 

3.29 

6.64 

5.23 

4.32 

8.45 

2.35 

8.28 

2.82 

8.62 

8.14 

6.14 

4.78 

4.92 

3.25 

2.40 

8.92 

3.18 

8.46 

2.99 

4.78 

4.38 

6.82 

3.20 

2.35 

8.88 

8.26 

8.30 

2.64 

4.58 

4.18 

6.22 

3.20 

2.18 

3.75 

8.65 

8.05 

2.74 

4.88 

4.18 

4.77 

8.10 

2.20 

4.05 

3.40 

8.06 

2.67 

4.28 

4.13 

4.07 

8.12 

2.30 

3.90 

8.10 

3.25 

2.64 

4.08 

8.88 

4.47 

8.00 

2.25 

3.85 

2.92 

3.85 

2.69 

3.98 

8.38 

8.92 

8.10 

2.22 

8.70 

2.75 

3.64 

2.47 

8.83 

3.63 

8.57 

8.10 

2.48 

8.50 

2.70 

3.49 

2.79 

8.78 

8.53 

8.62 

3.10 

2.32 

3.70 

2.70 

7.44 

2.64 

8.78 

8.53 

8.47 

3.00 

2.25 

4.38 

2.82 

6.24 

2.54 

8.78 

8.93 

6.67 

2.80 

2.98 

5.34 

8.68 

■  ■  •  «^«  ■  • 
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EAST  BRANCH   OF   DELAWARE   RIVER  AT   HANCOCK,  N.  Y. 

This  station  was  established  October  14,  1902,  by  P.  M.  Churchill 
and  C.  C.  Covert.  It  is  located  at  the  highway  bridge  one-half  mile 
southeast  of  the  Erie  Railroad  station  at  Hancock,  N.  Y.,  and  1  mile 
above  the  junction  with  the  West  Branch  of  Delaware  River.  The 
Erie  Railroad  bridge  is  just  below  the  station.  The  standard  chain  gago 
with  inclosed  scale  is  attached  to  the  lower  chord  of  the  second  span 
from  the  left  end  of  the  bridge  on  the  upstream  side.  It  was  installed 
to  replace  the  old  wire  gage  July  21,  1903,  by  F.  H.  Tillinghast  The 
gage  datum  was  not  changed.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  32.43  feet.  The  gage  is  read  twice  each 
day  by  D.  B.  Van  Etten.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  5-span  iron  highway  bridge  to  which  the  gage 
is  attached. 

The  bridge  has  a  total  span  of  425.5  feet'  between  abutments.  The 
initial  point  for  soundings  is  the  face  of  the  right  abutment  at  the  top. 
The  channel  is  straight  for  600  feet  above  and  for  300  feet  below  the 
station.  The  current  is  swift.  Both  banks  are  of  medium  height, 
and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  composed 
of  rocks  and  gravel  and  is  not  subject  to  change.  There  are  three 
channels  at  low  water  and  five  channels  at  high  water.  The  bench  mark 
is  a  circular  chisel  draft  on  the  top  of  the  left  abutment  on  the  down- 
stream side.  It  is  marked  ''B.  M."  Its  elevation  is  27.93  feet  above 
gage  datum.  The  elevation  of  the  top  of  the  gage  pulley  is  32.40  feet 
above  gage  datum.  During  low  water  the  elevation  of  the  water  sur- 
face at  the  station  is  lower  than  the  water  surface  at  the  station  on  the 
West  Branch  of  the  Delaware,  but  there  is  no  danger  of  the  gage 
heights  being  affected  by  backwater  from  the  West  Branch,  as  there 
is  considerable  fall  between  the  gaging  station  and  the  junction  of  the 
branches. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrograpber. 
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Ditrharge  meagttrements  of  Ecut  Branch  of  Delaware  River  at  Hancock,  X.  }".,  in  J 90^. 

and  1903, 


Date. 


Hydroffrapher. 


1902. 


Oi'tober  4, 


1903. 


February  12 
March  26  . . . 

May5 

May  16 

May  29 

July  21 

September  1 


P.  M.  Churchill 


Gage 
helg 


age 


Dischan^e. 


F.  H.  Xilliiighafit. 

do 

do 

E.C.  Murphy..., 
F.  H.  Tillinghast, 

do 

.'...do 


Feet. 

Srcond-feet. 

4.34 

2,320 

6.17 

7,394 

5.99 

6,578 

3.18 

691 

2.98 

514 

2.70 

292 

3.62 

1,255 

4.95 

3,371 

Corrected  mean  daily  gage  height,  in  feet,  of  East  Branch  of  Delaware  River  at  Hancock, 

iV.  Y,,forl90S, 


Day. 

Jan. 

3.85 
3.80 
4.80 
4.75 
4.85 
4.20 
4.04 
4.04 
3.69 
8.59 
3.64 
3.94 
4.24 
4. 69 
4.89 
4.89 
4.84 
4.60 
4.29 
4.29 
4.54 
5.04 
4.54 
4.69 
6.50 
6.94 
6.69 
6.19 
6.84 
7.49 
5.74 

Feb. 

Mar. 

10.94 
6.34 
5.69 
5.19 
4.94 
4.89 
4.84 
4.94 
7.59 
6.84 
8.54 
7.69 
6.64 
6.09 
5.84 
5.64 
5.24 
5.04 
4.89 
4.89 
4.79 
6.24 
6.64 
9.29 
6.94 
5.99 
5.39 
5.04 
4.74 
4.54 
5.14 

Apr. 

4.79 
4.54 
4.44 
4.68 
4.48 
4.28 
4.28 
4.98 
5.98 
5.68 
5.23 
4.98 
4.73 
4.53 
5.03 
4.68 
4.88 
4.13 
4.08 
3.98 
3.83 
3.73 
3.68 
3.68 
3.56 
3.48 
8.40 
8.38 
8.30 
8.26 

May. 

8.18 
3.16 
8.10 
8.10 
8.16 
8.08 
3.00 
8.08 
2.98 
2.96 
2.93 
2.90 
2.88 
2.86 
3.20 
2.96 
2.88 
2.83 
2.83 
2.78 
2.78 
2.73 
2.70 
2.68 
2.68 
2.68 
2.68 
2.70 
2.68 
2.68 
2.68 

June. 

1 
July. 

4.02 
3.77 
8.59 
8.45 
8.35 
8.29 
8.25 
8.15 
8.07 
8.05 
8.02 
2.97 
2.92 
2.92 
2.89 
2.95 
2.89 
2.92 
8.12 
8.07 
8.70 
8.40 
5.10 
4.12 
8.72 
3.45 
3.30 
8.18 
8.12 
8.25 
3.38 

Aug. 

Sept. 

Oct. 

2.79 
2.91 
2.97 
2.89 
2.87 
2.97 
3.01 
8.21 
13.94 
14.  IM 
8.19 
6.51 
5.69 
5.19 
4.84 
4.61 
4.47 
5,21 
5.07 
4.74 
4.53 
4.38 
4.28 
4.20 
4.10 
3.98 
3.90 
3.86 
3.80 
3.76 
3.70 

Nov. 

3.68 
3.58 
3.50 
3.48 
3.56 
3.88 
3.70 
3.56 
3.53 
3.53 
3.48 
8.48 
3.48 
3.40 
8.38 
8.43 
5.23 
6.83 
5.66 
5.08 
4.70 
4.50 
4.38 
4.30 
4.13 
8.88 
4.68 
4.76 
4.63 
4.58 



Dec. 

1 

6.09 
4.89 
5.24 
5.29 
5.99 
5.24 
4.89 
4.59 
4.44 
4.29 
4.19 
6.19 
5.29 
4.94 
4.(M 
4.54 
4.24 
8.64 
3.84 
4.14 
4.19 
4.14 
4.01 
4.M 
8.74 
8.84 
3.79 
7.24 

2.62 
2.57 
2.57 
2.57 
2.52 
2.52 
2.62 
2.62 
2.75 
2.77 
8.15 
7.12 
6.77 
6.12 
5.02 
4.62 
4.35 
4.19 
3.99 
3.92 
4.37 
5.a3 
4.59 
4.79 
4.69 
4,47 
4.22 
4.02 
3.95 
4.29 



8.25 
8.08 
8.00 
3.05 
4.85 
4.08 
4.30 
4.00 
3.72 
3.82 
3.70 
8.80 
3.65 
8.48 
3.38 
3.80 
3.45 
3.32 
3.22 
3.30 
8.35 
8.22 
3.18 
3.10 
3.18 
3.78 
3.49 
3.37 
7.14 
6.29 
6.87 

4.89 
4.51 
4.24 
4.04 
3.84 
3.71 
3.57 
3.47 
3.39 
3.37 
3.41 
8.34 
3.21 
8.14 
3.09 
3.01 
3.09 
3.67 
8.44 
3.21 
8.09 
3.04 
2.99 
2.97 
2.89 
2.89 
2.87 
2.89 
2.91 
2.84 

4.88 

2 

4.28 

3 

4.40 

4 

4.13 

5 

4.00 

6 

3.98 

7« ............. 

4.06 

8 

8.86 

9 

3.78 

10 

11 

3.96 
4.33 

12 

« 

14 

4.48 
4.58 
5.47 

13 

5.07 

16 

4. 72 

17 

4.52 

18 

4.37 

19 

'JO 

21 

'J2 

23 

24 

4.07 
4.17 
7.57 
5.72 
5.07 
4.85 

'2h 

4.57 

26 

4.89 

27 

28 

29 

8.87 
4.17 
4.09 

30 

4.47 

31 

4.57 
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8USQUEIIAXNA   HIVER   DRAINAGE  BASIN. 

Susquehana  River  rises  in  New  York  State  and  flows  in  a  south- 
westerly direction  until  it  crosses  the  Pennsylvania  State  line,  when  it 
changes  its  course  to  the  southeast,  turning  again,  near  Wilkesbarre, 
to  the  southwest.  It  is  joined  by  the  West  Branch  on  the  western 
border  of  Northumberland  County,  and  then  flows  in  a  southerly  direc- 
tion to  Chesapeake  Bay.  The  West  Branch  rises  in  Cambria  County, 
Pa.,  and  flows  in  a  general  northeasterly  direction  until  it  joins  the 
main  stream.  Measurements  of  flow  of  the  Susquehana  are  made  at 
Binghamton,  N.  Y.,  and  at  Wilkesbarre,  Danville,  and  Harrisburg, 
Pa.,  and  of  the  West  Branch  at  Allen  wood  and  Williamsport,  Pa.  At 
Binghamton,  Chenango  River  unites  with  the  Susquehanna,  and  a 
gaging  station  is  located  at  this  place.  Juniata  River,  which  rises  in 
Center  County,  Pa.,  flows  into  the  Susquehanna  about  15  miles  above 
Harrisburg.  Most  of  its  drainage  area  is  mountainous  and  covered 
with  forest  growth.  A  gaging  station  is  located  on  this  branch  at 
Newport,  about  16  miles  above  the  junction  of  the  river  with  the 
Susquehanna. 

SUSQUEHANNA   RIVER  AT   m'oALL   FERRY,  PA. 

This  station  is  located  at  a  narrow  and  rocky  part  of  the  Susque- 
hanna River  about  20  miles  above  its  mouth  and  1  mile  above  the  vil- 
lage of  that  name.  It  was  established  on  May  17,  1902,  by  Boyd 
Ehle  while  investigating  a  power  development  there.  For  a  con- 
siderable distance  along  this  portion  of  the  river  the  bank  on  the  York 
County  shore  is  the  retaining  wall  of  an  abandoned  canal  which  can  be 
ov^ertopped  only  in  the  greatest  floods.  The  Lancaster  shore  on  the 
opposite  side  is  made  up  of  almost  equally  vertical  rock,  and  the  rail- 
road which  skirts  it  has  never  yet  been  flooded  at  this  point. 

The  gaging  section  first  selected  for  this  station  is  located  at  Dun- 
cans Run,  where  two  islands,  Hartman  and  Streepers,  divide  the  river 
into  three  channels,  ranging  in  width  from  100  to  500  feet.  At  ordi- 
nary low  water,  however,  two  of  these  run  dry,  thus  confining  the 
discharge  to  the  main  or  westernmost  channel.  The  river  bed  at  this 
section  is  of  mica  schistose  rock  with  some  projecting  bowlders  and 
large  irregularities.  The  flow,  however,  is  comparatively  free  from 
the  boils  so  common  in  a  river  of  this  character. 

The  discharge  measurements  at  this  section  are  made  from  a  boat 
held  in  place  by  a  rope  stretched  between  the  towpath  and  Streepers 
Island,  the  gaging  points,  10  feet  apart,  being  indicated  by  a  tagged 
wire,  which  is  also  used  in  keeping  the  boat  parallel  to  the  current  of 
the  stream. 

In  order  to  provide  for  measuring  the  large  floods  which  occur  in  the 
winter  and  spring  months,  a  cable  station  was  established  by  Mr.  Ehle 
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in  the  faJI  of  19<)2  about  1,(KX)  foot  dowiistroam  from  the  Duncans  Run 
section.  The  l)Hnks  of  the  river  and  the  <*onditions  of  the  river  bed 
are  ver}' similar  to  those  at  the  uppt»r  section,  the  only  difference  being 
that  the  bed  is  somewhat  more  irregular.  During  the  low-water  period 
of  the  fall  of  11H)2  a  careful  survev  was  made  of  the  section  at  the  cable 
station  and  a  contour  map  with  1-foot  intervals  was  prepared  from 
which  the  effective  areas  could  be  accurately  determined,  thus  elimi- 
nating the  error  in  discharge  due  to  possible  inaccuracies  in  the  sound- 
ings at  the  time  of  the  measurements.  The  width  of  the  stream  ai 
this  point  is  about  1,300  feet  and  the  maximum  depth  during  a  gaging 
was  4t>  feet. 

The  car  cable,  a  three-quarters  inch  37-weir  sti-and  with  a  span  of 
1.450  feet,  is  anchored  to  3-inch  evebolts  set  in  cement  in  the  solid  rock 
on  either  side  of  the  river.  A  2-inch  turn- buckle  is  provided  at  the 
York  County  end  to  regulate  its  height  above  the  water.  A  high  cliff 
on  one  shore  and  a  large  red  oak  on  the  other  give  the  cable  a  10-foot 
clearance  over  the  highest  floods  on  record.  The  car  that  runs  on 
the  cable  accommodates  two  people  and  is  propelled  by  a  sheave  pro- 
vided with  a  crank.  Eighty  feet  upstream  from  the  main  cable  is 
suspended  a  five-eighths  inch  secondary  cable,  along  which  runs  a 
trolley  carrying  a  guy  rope  to  hold  the  meter  against  the  current. 
Measuring  [)oints  for  this  section  are  50  feet  apart,  and  are  indicated 
by  red  and  white  bands  painted  on  the  main  cable,  the  intermediate 
distances  being  readily  estimated  by  counting  the  revolutions  of  the 
sheaves. 

The  measurements  at  both  of  the  above  stations  are  referred  to  two 
permanent  gages,  designated  Nos.  2  and  5.  These  are  painted  on  the 
rock,  and  give  elevations  directly  above  sea  level.  Gage  No.  2  is 
located  at  a  point  about  three-quarters  of  a  mile  below  the  village  of 
McCall  Ferry  in  the  tailrace  of  the  proposed  power  house,  and  has 
been  read  daily  since  June,  1902.  The  records  in  the  following  tables 
have  been  referred  to  this  gage.  (Jage  Nc.  5  is  placed  about  2  miles 
below  McCall  Ferry  at  the  foot  of  Cullys  Falls,  so  located  in  order  to 
be  entirely  out  of  the  influence  of  the  proposed  dam.  One  of  the  pur- 
poses of  such  extensive  preparations  as  have  been  made  at  this  point 
is  to  obtain  data  for  determining  the  coeflicient  of  discharge  over 
ogee-faced  weirs  under  high  heads,  and  it  is  for  use  in  these  investiga- 
tions that  gage  No.  5  was  established. 

The  methods  used  in  carrying  on  the  work  at  the  McCall  Ferry 
station  are  practically  the  same  as  those  employed  by  the  hydrog- 
raphers  of  the  United  States  Geological  Survey.  Every  effort  has  been 
made  to  eliminate  any  source  of  error,  and  vertical  velocity  determi- 
nations were  taken  wherever  possible.  At  Duncans  Run,  in  order  to 
make  these  measurements,  an  80-pound  weight,  with  pulley  and 
rope  attached,  was  dropped  to  the  bottom,  so  that  the  meter  could  be 
pulled  down  without  }>eing  washed  too  far  from  the  section.     When 
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the  surf  ace- velocity,  or  0.6  method,  was  used,  the  results  were  reduced 
by  coefficients  determined  from  these  vertical  velocity  curves.  At 
the  cable  station  the  secondary  c^ble,  with  the  aid  of  the  guy  rope, 
made  it  possible  to  get  vertical  velocity  measurements  at  much  greater 
velocities  and  depths.  A  No.  12  telegraph  wire  was  found  to  be  more 
satisfactory  at  such  times  for  holding  the  meter  than  the  insulated 
cable  ordinarily  used,  as  it  offered  less  resistance  to  the  current, 
would  allow  the  meter  to  sink  deeper,  and,  being  less  bowed  by  the 
water,  would  show  more  accurately  its  depth  below  the  surface.  In 
this  way  vertical  velocity  curves  were  obtained  to  depths  of  20  feet, 
and  in  currents  of  10  feet  per  second. 

During  the  highest  stages,  when  the  velocity  sometimes  reaches  17 
feet  per  second,  readings  could  be  taken  only  at  the  surface.  These 
results  were,  however,  reduced  by  coefficients  determined  from  the 
vertical  velocity  curve  for  each  measuring  point. 

Discharge  measurements  of  Susquehanna  River  at  McCaU  Ferry,  Pa, 


CABLE  STATION.o 


Date. 


1903. 


Hydrographer. 


February  10 

March2 

March  3 do 

March  4 do 

March  5 j do 

March  6 1 do 

March  7 i do 

March  12 ' do 


R.  H.  Anderson 
....do 


March  18 do 

March  25 do 

March  27 do 

March  28 do 

April  3 do 

April  9 I do 

April  16 do 

April  18 do 

April  22 do 

April  25 do 

May  4 do 

May  14 do 

May  23 j do 

June  5 1 do 

June  17 do 


Gage 
height. 


Feet. 
123.90 
135.90 
133.60 
130.00 
127.20 
125.20 
124.20 
129.40 
123.40 
134.30 
130.10 
127.60 
123.80 
123.30 
131.60 
128.80 
122.60 
120.70 
117.85 
116.50 
115.  72 
115. 17 
120.00 


Discharge. 

Second'/efL 

ft86,400 

b  290, 550 

6  250,000 

b 174, 060 

6  129, 300 

<?  103, 800 

c  85, 300 

<^  160, 600 

^  77, 240 

b  273, 300 

6 175, 210 

6136,400 

680,400 

<^  76, 600 

6  209,200 

6 152, 500 

666,600 

<?46,660 

c24,400 

<^  16, 000 

« 13, 140 

<^9,810 

«38,200 


a  Dunoan'R  Ran  station  and  cable  station  are  1,000  feet  apart,     h  Surface  velocities,    c  Mutiple  poinU, 
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Difcharge  meusaremenU  of  Hasquehanrui  River  at  McCall  Ferry,  Pa. — Continued. 

DUNCANS  RUN  STATION.a 


Date. 


Hydrographer. 


19€e. 


May  17 j  Boyd  Ehle 

May  24 I do 

June  9 do 


June  23 

Julvl4 

July  16 

July  21 

Jalv24 

July  26 

September  3 

September  25 

1903. 
June  5 


do 
do 
.do 
do 
.do 


Gfiiffe 
height. 

fbet. 
116.62 
115.8:^ 
115.30 
116. 32 
121.90 
120.12 
117.90 
125. 10 


Dlw.*hai)7e. 


do 123.82 

do 114.82 

do' 114.34 


Boyd  Ehle ,  115.17 


Srromi'/eet. 
16,880 
12, 710 
10,330 
14,440 
55,100 
38,100 
24,200 
95,300 
81,500 
8,130 
6,370 

10,000 


aDuncaii'H  Run  station  and  Cable  station  are  1,000  feet  apart. 
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Mean  daily  ga^e  fieight,  infeety  of  Su8(fuehanna  River  cU  MeCaU  Fernf,  Pa.,  fur  IWiS. 


Day. 

Jan. 
20.1 

Feb. 

Mar. 

Apr. 
23.10 

May. 

18.60 

June. 
15.55 

July. 

Aug. 

Sept. 
27.00 

Oct. 
15. 77 

Nov. 
17.80 

1  iHf. 

1 

31.00  ,  32.80 

23.00 

18.00 

17.00 

2 

19.5 

29.20     36.00 

23.40 

18.20 

15.50 

22.30 

17.70 

24.80 

15.75 

17.75 

16.  S) 

3 

21.3 

26.80  '  33.60 

23.80 

18.00 

15.40 

19.90 

17.50 

23.20 

15.50 

17.60 

,    16.60 

4 

22.1 

26.50  .  29.90 

23.40 

17.80 

15.:«) 

19.40 

17.20 

22.00 

15.40 

17.50 

16.  .11) 

5 

22.7 

31.50     27.00 

22.60 

17.75 

15.20 

20.10 

17.10 

21.00 

15.40 

17.40 

16.  SI) 

6 

22.9 

33.10     25.20 

22. 10 

17.60 

15. 10 

19.95 

17.10 

20.00 

15.40 

17.25 

16.80 

7 

23.1 

31.20     24.20 

22.10 

17.50 

15.10 

19.75 

18.00 

19.50 

15.50 

17.70 

16.  SO 

8 

22.8 

28.70     24.30 

22.30 

17.30 

15.50 

21.55 

19.70 

19.00 

16.10 

16.95 

16.60 

9 

21.1 

25.60  ,  24.70 

23.10 

17.10 

15.65 

20.85 

19. 9C 

18.70 

16.70 

17.00 

16.50 

10 

(") 

24.00     27.10 

23.80 

17.00 

16.20 

20.00 

19.60 

18. 75 

20.80 

17.00 

1    16.fiO 

11 

(«) 

22.90     31.00 

24.00 

16.90 

16.90 

19.00 

19.00 

18. 75 

27.80     17.05 

16.  SO 

12 

(«) 

22.80  '  29.70 

23.50 

16.60 

17.45 

18.70 

18.60 

18.50 

29.20 

17.00 

16.00 

13 

(«) 

23.00    

23.00 

16.55 

17.50 

18.85 

18.10 

18.75 

28.fi0     16.85 

16.60 

14 

(ft) 

23.30  i  29.40 

23.00 

16.50 

18.30 

18.50 

18.00 

18.60 

26.40     16.60 

16.00 

15 

(ft) 

23.60  ■  27.50 

C') 

16.25 

19.60 

18.00 

17.65 

18.55 

23.80     16.50 

l.V.W 

16 

(ft) 

24.50     25.80 

16.20 

19.50 

17.50 

17.90 

18.00 

22.  a) 

16.40 

15.30 

17 

18.40 
18.70 
19.00 

24.90 
24.50 

20.30 

24.20 
23.30 
22.70 
•22.00 

31.70 
29.50 
26.60 
24.80 
23.00 
22.60 
21.80 
21.10 
20.50 
20.10 
19.80 
19.50 
19.10 

16. 15 
16.05 
15.95 
15.95 
15.95 
15. 85 
15. 75 
15.85 
15.85 
15.85 
15.80 
15.80 

20.00 
19.70 
19.15 
18.75 
18.65 
18.40 
18.10 
18. 50 

21.80 
23.60 
23.00 
22.30 

17.20 
17.15 
19.50 
20.55 
21.80 
20.60 
20.00 
19.50 
18.95 
18.10 
17.85 

17.90 
18.00 
17.70 
17.40 
17. 10 
16.80 
16.(50 
17.00 
17.30 
16.95 
16.70 

17.95 

18.00 

18.05 

18.50 

18.00 

17.60  ' 

17.40 

17.10 

16.90 

16.60 

16.30 

16.20 

16.00 

20.90  j  16.70 
20.80     16.80 
21.10     25.60 
22.60     25.00 
23. 10  1  23. 10 
22.30     21.60 
21.30     20.40 

l.S.OO 

18 

14.70 

19 

15.00 

20 

16.00 

21 

19.50 
19.80 
20.00 
20.10 
19.60 
19.30 
19.20 
19.50 
20.40 

19.30     21.70 
19.10     21.80 
18.70     22.60 
19.60     26.80 
20. 60     34. 10 

IS  ."SO 

22 

18.60 

23 

19.70 

24 

20.50 

19.70 

20.nf> 

25 

19.80     19.20 
19.60     18.80 
19.00     18.50 
18.70     18.20 
18.40     17.70 

19.70 

26 

20.40 

32.80 

19.40 

27 

20. 50     29. 80 

22.30     27.00 

25.20 

18.40 

28 

18.20  1  17.80 
17.80  i  21.30 

17.70 

29 

17.50 

80 

21.10 
22.70 

23.90 

'  23.50 

15.  70 
15.60 

22.40 

.4 

17.50     22.40 
18.00  '  2:. 20 

15.90 

18.10  1  17.30 
18.00    

17.40 

81 

16.90 

a  Slu£h  ice  running  and  piled  up  over  gage. 

ft  River  frozen  over  at  nock  and  foot  of  Gully  Falls. 

<•  River  ri8iiig  fam. 

Not K.— Add  100  to  all  gage  heights  to  reduce  to  above  uea  level. 
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Hatmg  table  far  Su8(/uekamm  Rirnr  at  Mcdcill  Ferr^j,  Pa.,  from  Jamuiry  1  to  Decern- 

l^Sl,  190S. 


Gaire 
height. 

Fni. 

114.0 

114.1 

114.2 

114.3 

114.4 

114.5 

114.6 

114.7 

114.8 

114.9 

115.0 

115.1  i 

115.2 

115.3 

115.4 

115.5  j 

115.6  ! 

115.7  ; 

115.8 
115.9  ! 
116.0  ! 
116.1 
116.2 
116.3 


• 

DiiwhaiKe. 

height. 

Difwhanre. 

-Srfwid-/crt. 

fM, 

i^amd-/eft. 

5, 160 

116.4 

15, 610 

5,500 

116.5 

16, 150 

5,840 

116.6 

16,690 

6,200 

116.7 

17,240 

6, 560 

116.8 

17,800 

6,930 

116.9 

18,360 

7,310 

t     117.0 

18,930 

7,700 

117.2 

20,120 

8,100 

117.4 

21,320 

8,500 

117.6 

22,560 

8,920 

117.8 

23,820 

9,340 

118.0 

1 

25, 110 

9,770 

118.2 

26,430 

10,210 

118. 4 

27,780 

10,660 

118.6 

29,140 

11,120 

118.8 

30,500 

11,580 

119.0 

31,900 

12,060 

119.2 

33,300 

12,540 

1     119.4 

34,700 

13,040 

119.6 

36,100 

13,540 

119.8 

37,500 

14,040 

120.0 

39,100 

14,560 

120.2 

40,700 

15,080 

120.4 

42,400 

Qage 
leignt. 

DiHrhanre. 
Serondrjeet. 

1 

heigSit. 

DifiehaiKe. 

Feet. 

Frrt. 

Second-feet. 

120.6 

44,200 

126.0 

112,900 

120.8 

46,100 

126.5 

119,900 

121.0 

48,000 

127.0 

127,000 

121.2 

50,000 

127.  5 

134,100 

121.4 

52,100 

128. 0 

141,400 

121.6 

54,300 

128.5 

148,300 

121.8 

56,600 

129.0 

155,300 

122.0 

59,000 

129.5 

163,400 

122.2 

61,500  1 

130.0 

172,500 

122.4 

64,000 

130.5 

182,800 

122.6 

66,500 

131.0 

194,100 

122.8 

69,000 

131. 5 

205,800 

123.0 

71,500 

132.0 

217,300 

123.2 

74,000 

132. 5 

228,600 

123.4 

76,400 

133.0 

240,000 

123.6 

78,900 

133.5 

251,200 

123.8 

81,500 

134.0 

262,000 

124.0 

84,200 

134.5 

273,600 

124.2 

87,000 

135.0 

285,300 

124.4 

89,900 

135.5 

297,200 

124.6 

92,800 

13(5.0 

309,300 

124.8 

95,  700 

125.0 

98,600 

125.5 

105,900 
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EiftirmUed  morUMy  diacliarge  of  Susquehanna  River  at  McCaU  Ferry,  Pa.,  in  1903. 

[Drainage  area,  26,76(5  square  miles.] 


Diachars'e  in  second-feet. 


Month. 


January 72, 700 

February '  242,300 

March '  309,300 

April 210,400 


May 

June 

July 

August 

SeptemV)er, 
October  ... 
November 
December 


The  year 


29,150 

78,900 

71,500 

87,000 

127,000 

158,400 

107,300 

43,300 


309,300 


27,780 
29,840 
55,400 
31,000 
11,580 

9,350 
19, 830 
16,690 
13,040 
10,660 
15, 610 

7,700 


Run-off. 


43,533  : 
95,082 
134, 461 
78,566 
16, 826 
29,859 
35,636 
28,206 
34,183 
48,  757 
30,  797 
19,  751 


Second-feet 

per  Miuare 

mile. 


1.626 
3.552  I 
5. 023 
2.935  I 

.628  i 
1.115 
1.331  i 
l.a53 
1.277 
1.822 
1.151 

.  737 


Depth  m 
inche««. 


1.877 
3.698 
5.791 
3.276 

.724 
1.244 
1.5a5 
1.214 
1.426 
2.102 
1.284 

.848 


1.854       25.019 


.     SUSQUEHANNA  RIVER  AT  HARRISBURG,  PA. 

In  1890  regular  daily  observations  of  fluctuations  of  the  water  sur- 
face of  the  Susquehanna  River  at  Harrisburg  were  started  by  E.  Mather, 
president  of  the  Harrisburg  water  board.  These  obsen^ations  have 
been  continued  since  that  time,  and  hav^e  been  furnished  through  the 
courtesy  of  Mr.  Mather. 

The  gage  is  located  in  the  pump  well  at  the  pump  house  of  the  city 
waterworks,  the  well  being  connected  with  the  river  by  two  large 
mains.  The  datum  of  the  gage  is  the  low-water  mark  of  1804,  and  is 
marked  on  a  large  sloping  rock,  about  40  feet  out  from  the  left  bank 
at  low  water  and  about  halfway  between  the  Walnut  Street  Bridge 
and  the  pumping  station.  The  original  readings  are  taken  in  feet  and 
inches,  and  for  convenience  in  computations  have  been  reduced  to  feet 
and  tenths. 

The  first  discharge  measurement  was  made  at  this  station  in  March, 
1897,  by  E.  G.  Paul,  who  has  carried  on  systematic  measurements 
there  since  that  date.  The  measuring  section  is  at  the  lower  side  of 
the  Walnut  street  toll  bridge,  at  which  point  the  river  is  divided  into 
two  channels  l)y  Fosters  Island,  which  is  here  about  1,200  feet  wide. 
Its  banks  are  low  and  sloping,  and  during  extreme  floods  the  whole 
island  is  overflowed. 
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At  ordinary  stages  the  left  channel  is  1,350  feet  wide  and  is  broken 
by  six  bridge  piers.  The  right  channel  is  1,300  feet  wide,  and  is 
broken  by  seven  piei's.  The  main  banks  of  the  river  are  high.  The 
bed  is  composed  of  hard  material  and  is  permanent  except  in  the  spans 
adjacent  to  the  island.  The  velocity  never  In^comes  too  sluggish  to 
measure. 

During  the  spring  and  summer  of  11)03  a  new  bridge  was  built 
ac*ross  Susquehanna  River  at  Market  street,  which  is  about  1,2(K)  feet 
below  the  gaging  station.  The  piers  of  this  new  bridge  obstruct  the 
channel  of  the  river  by  between  10  and  15  per  cent  of  the  total  cross 
section.  The  result  of  this  obstruction,  as  shown  by  the  discharge 
measurements  taken  since  the  erection  of  the  piers,  has  been  to  back 
up  the  water,  thus  increasing  the  gage  height  at  the  Walnut  street 
station.  On  account  of  this  backwater  the  measurements  taken  dur- 
ing 1903  show  that,  in  order  to  use  the  standard  rating  table  after 
June  1,  1904,  a  deduction  of  14  per  cent  is  necessary  in  the  daily  dis- 
charges. The  following  table  gives  the  data  upon  which  this  deduc- 
tion has  been  made: 


Date. 


Mays 

June  2 

October  5-- - 
November  2 


Gage 
heiilit. 

Observe 
diftcharge. 

Feet. 

2.30 

16,280 

1.50 

8,390 

1.65 

9,116 

3.08 

20, 245 

standard 

rating  table 

discharge. 

Diflference 

in 
second-feet. 

15, 980 

300 

9,520 

1,130 

10,560 

1,440 

24,  350 

4,100 

1 

Difference 
in  per  cent. 


2 

12 
13 
16 


The  following  pages  give  the  data  which  have  been  collected  at  Har- 
risburg  gaging  station  during  1903;  also  the  results  of  the  computa- 
tion of  these  data: 


Discharge  meamtrements  of  ijmquehanna  River  at  Harrisburgf  Pa. ,  in  190S. 


Date. 


Mays 

Jane  2 

October  5... 
November  2 


Hydrographer. 


heiglft.   !  ^i«charge. 


E.  C.  Murphy 

Hovt  and  Holmen 

Paul  and  Sawver 

Eastern  Hydrographers 


Feet.  Hectyrul-fcet. 

2.  30  j         16,  280 

1.  50  8,  390 

1.65  9,116 


3.08 


20,245 


1RB97— 04- 


■18 
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Mean  daily  gage  height,  in  feet,  of  Susquehanna  River  at  Ilarrisburgf  Pa.,  for  29()S. 


Day. 

Jan. 

Feb. 

Mur. 

Apr. 

6.50 
7.25 
7.60 
6.75 
6.50 
5.76 
5.75 
5.75 
5.75 
6.83 
7.00 
6.83 
6.50 
6.50 
8.83 
12.66 
12.75 
10.66 
9.33 
8.00 
6.50 
6.83 
5.83 
6.66 
6.25 
4.58 
4.50 
4.00 
3.50 
3.60 

May. 

3.41 
3.25 
3.00 
2.58 
2.50 
2.33 
2.33 
2.25 
2.16 
2.16 
2.16 
2.16 
2,08 
2.08 
2.08 
2.08 
2.08 
1.83 
1.83 
1.75 
1.75 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.58 
1.58 
1.50 

June. 

1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.66 
2.25 
2.25 
2.25 
3.16 
3.66 
4.08 
4.33 
4.41 
4.25 
3.88 
8.41 
8.38 
8.38 
8.66 
4.33 
5.68 
6.50 
7.16 
6.50 
6.00 
6.50 

July. 

7.33 
6.00 
5.16 
4.66 
4.08 
4.41 
4.66 
5.33 
5.88 
4.33 
8.83 
3.16 
3.25 
8.25 
2.75 
2.75 
2.58 
2.33 
3.06 
4.60 
5.66 
5.41 
4.33 
3.91 
3.68 
3.16 
3.00 
3.00 
2.83 
3.00 
8.33 

Aug. 

Sept, 

alO.29 
8.33 
6.83 
6.66 
•6.16 
4.58 
4.00 
3.88 
3.66 
8.83 
3.50 
3.60 
8.50 
3.33 
3.50 
3.16 
2.83 
2.83 
3.16 
3.33 
3.00 
2.83 
2.66 
2.50 
2.41 
2.33 
2.16 
2.08 
1.83 
1.88 

Oct. 

1.75 
L76 
1.75 
1.58 
1.56 
1.50 
1.41 
1.83 
2.66 
5.00 
10.66 
11.26 
11.08 
9.25 
7.33 
5.91 
.5.16 
•  4.83 
5.38 
6.50 
6.58 
6.16 
5.50 
4.83 
4.41 
3.66 
3.75 
3.66 
3.50 
3.88 
8.16 

Nov. 

IMX. 

1 

4.16 
3.66 
3.83 
4.83 
5.58 
5.91 
6.33 
5.83 
5.00 
4.83 
8.41 
2.91 
2.66 
2.25 
2.25 
2.66 
8.00 
3.16 
3.16 
3.16 
3.16 
8.25 
4.16 
4.00 
3.91 
3.60 
3.50 
3.68 
8.75 
4.66 
8.08 

11.50 
10.50 
8.75 
8.91 
13.83 
14.58 
12.25 
9.33 
8.25 
7.00 
6.00 
6.16 
6.50 
6.66 
7.50 
7.66 
7.66 
7.00 
6.00 
5.26 
4.08 
4.50 
4.50 
4.33 
4.16 
4.08 
4.58 
6.50 

13.41 

16.83 

11.50 

ILOO 

9.00 

8.76 

7.66 

8.16 

8.00 

10.58 

12.50 

11.41 

11.91 

10.83 

9.75 

8.33 

7.83 

7.16 

6.60 

6.50 

5.60 

6.66 

6.00 

9.41 

15. 16 

14.16 

11.00 

9.58 

8.16 

6.83 

6.83 

3.50 
3.33 
2.91 
2.66 
2.41 
2.50 
2.91 
4.75 
4.66 
4.08 
3.66 
3.50 
3.50 
8.50 
8.00 
3.16 
3.60 
3.38 
3.16 
2.83 
2.58 
2.50 
2.33 
2.41 
2.83 
2.16 
2.16 
2.25 
4.16 
6.91 
9.25 

3.16 
8.08 
8.00 
2.83 
2.K» 
2.66 
2.58 
2.50 
2.50 
2.41 
2.41 
2.41 
2.41 
2.  S3 
2.83 
2.  S3 
2.88 
2.50 
8.66 
8.25 
6.50 
6.16 
4.66 
4.33 
4.00 
8.75 
3.33 
2.50 
2.50 
2.50 

1 

2,50 

2 

^.41 

3 

2.33 

4 

2.16 

5 

2.  OR 

6 

2.00 

7 

2.00 

8 

9 

10 

2.00 
2.33 
2.16 

11 

1.91 

12 

1.91 

13 

1.91 

14 

2.00 

15 

1  00 

16 

1.00 

17 

1.00 

18 

1.33 

19 

3.16 

20 

4.00 

21 

5.66 

22 

5.58 

23 

5,56 

24 

4.5K 

25 

4.41 

26 

4.00 

27 

3,  SO 

28 

3,08 

29 

2.91 

30 

2.66 

31 

2.08 

a  Highest,  10.58,  2  p.  m. 


HOYT.) 


flUSQUEHANNA    RIVKB    DRAINAGE    BASIN. 


275 


Rat'mg  Uihle/or  Susquehanna  River  at  Harrisfmrg,  Pa.,  from  Jnnuanj  1  to  December  ,il, 

190S. 


hegiit. 

Diflchaige.  ; 
.Second-feet, 

Gage 
height. 

FM. 

Discharge. 
Second-feet. 

Gage 
1    height. 

Dineharge. 
Sectmd-feft. 

Gage 
height. 

1 

Feet. 

1 
Diwharge. 

Ptrt. 

Feet. 

_ 
Seconfl-ffti. 

-0.05 

2,330 

2.4 

16,950 

5.8 

65,000 

12.0 

174,500 

+.0 

2,440 

2.5 

17,960 

6.0 

68,400 

12.5 

ia3,600 

.1 

2,710 

2.6 

19, 010 

6.2 

1 

71,900  , 

13.0 

193, 000 

.2 

3,000 

2.7 

20,100 

6.4 

75,500 

13.5 

202,500 

.3 

3,330 

2.8 

21,210 

6.6 

79,200 

14.0 

212,000 

.4 

3,680 

2.9 

22,340 

6.8 

82,900 

14.5 

221,300 

.5 

4,070  . 

3.0 

23,480 

I        7.0 

86,500 

15.0 

231,000 

.6 

4,500 

3.1 

24,620 

7.2 

90,000  . 

15.5 

242,  300 

.7 

4,980 

3.2 

25,760 

7.4 

93,400  ' 

16.0 

254,500 

.8 

5,500 

3.3 

26, 910 

7.6 

96,700 

16.5 

267, 400 

.9 

6,020 

3.4 

28,130 

7.8 

100,100 

17.0 

280,400 

1.0 

6,550 

3.5 

29,430  ; 

8.0  . 

103,500 

17.5 

293,600 

1.1 

7,090 

3.6 

30,800 

8.2  ' 

106,900 

18.0 

306,700 

1.2 

7,650 

3.7 

32,200  ' 

8.4 

110,300 

19.0 

334,500 

1.3 

8,240 

3.8 

33,600 

;        8.6 

113,800 

20.0 

363,100 

1.4 

8,850  ' 

3.9 

35,000 

8.8 

117,300 

21.0 

392,600 

1.5 

9,520 

4.0 

36,400 

9.0 

120,800 

22.0 

423,100 

1.6 

10,200  1 

1 

4.2 

39,200 

9.2 

124,300 

23.0 

454,600 

1.7 

10,930  ' 

4.4 

42,200 

9.4 

127,800 

24.0 

487,000     ' 

1.8 

11,700 

4.6 

45,400 

9.6 

131,400 

25.0 

520,200 

1.9 

12,500 

4.8 

48,600 

9.8 

134,900 

26.0 

554,400 

2.0 

13,300 

5.0 

51,900 

10.0  j 

138,400 

27.0 

589, 400 

2.1 

14,160 

5.2 

55,100 

10.5 

147,200 

2.2 

15,050 

5.4 

58,400 

11.0 

156,300 

2.3 

15,980 

5.6 

61,700 

1      11.5 

1 

165,300 
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[no.  97. 


Estimated  montJUy  discharge  of  Susquehanna  River  at  Harrisbwrg,  Pa,,  for  1903. 

[Drainage  area,  24,030  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischc 

irge  in  seconc 

Maximum. 
105,  200 

Minimum. 

15,  510 

223, 200 

37,800 

276,500 

60,000 

188,400 

29,430 

28, 130 

9,  .520 

76, 710 

8,190 

79,640 

14, 160 

107,670 

12,560 

123,500 

10, 410 

138,300 

7,610 

98,560 

14,160 

53,  750 
276, 500 

5,630 

5,630 

Mean. 


37,  765 
143, 025 
133,500 
82, 715 
14,297 
27,964 
32, 581 
25,581 
30, 511 
45, 160 
27,  289 
19, 743 

51,678 


Run-off. 


Second-  | 
feet  per 

square 

miie. 


1.572 
5.952 
5.  556 
3.442 

.595 
1.163 
1.355 
1.064 
1.270 
1.880 
1.135 

.822 


Depth  in 
inches. 


1.812 
6.198 
6.405 
3.840 
.686 
1.298 
1.560 
1.227 
1.417 
2.167 
1.266 
0.948 


Run- 


in  inches. 


3.23 
3.71 
4.58 
2.76 
1.27 
6.44 
4.52 
6.48 
1.95 
4.94 
2.02 
2.42 


rain- 
fall. 


2. 150     28.  824 


44.32 


56 

167 

140 

i:{9 

54 

20 

35 

19 

73 

44 

63 

39 

65 


JUNIATA    RIVER  AT   NEWPORT,  PA. 


Juniata  River  rises  in  Center  Count}^  Pa.,  and  flows  in  a  general 
southeasterly  direction  into  Susquehanna  River  15  miles  above  Harris- 
burg.  Its  drainage  area  is  mountainous  and  for  the  most  part  cov- 
ered with  forest  growth.  This  station  was  established  at  Newport, 
about  15  miles  above  the  mouth  of  Juniata  River,  March  21,  1899,  b\' 
E.  (J.  Paul.  The  standard  boxed  chain  gage  is  located  on  the  covered 
wagon  bridge,  800  feet  east  of  the  public  square  at  Newport,  Pa.,  being 
attached  to  the  bridge  timbers  inside  of  the  bridge  near  the  right 
bank.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  39.54  feet.  The  bench  mark  is  on  the  extreme  east  end  of 
the  stone  door  sill,  south  front  of  Butz's  store  building,  near  end  of 
bridge.  The  elevation  above  gage  datum  is  28.83  feet.  The  gage  is 
read  once  each  day  by  A.  R.  Bortel.  Discharge  measurements  are 
made  from  the  lower  side  of  the  4-span  wagon  bridge,  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  at  the  end  of  tho 
woodwork  of  the  bridge  on  the  right  bank  downstream  side.  The 
channel  is  straight  for  one-half  mile  above  and  below  the  station. 
Both  banks  are  high  and  are  not  subject  to  ovei'flow.  There  is  a  sin- 
gle channel  broken  by  three  bridge  piers.  The  piers  do  not  interfere 
with  the  flow  of  the  stream  and  there  is  little  eddying  and  boiling  near 
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them.     The  bed  is  of  hard  material  and  is  probably  permanent.     There 
is  a  good  measurable  velocity  at  all  stag'os. 

The  observations  at  this  station  during  1JH)3  have  l)een  made  under 
the  direction  of  Vj,  G.  PauK  district  hydrographer. 

Dittcharge  metumrements  of  Jun'mia  Hirer  (U  Newport^  /'a.,  in  190S, 


I>Hte. 


March  9 

April2 

Mav  7 

Jane  3 

October  6 . . . 
November  3. 


Hydroffraphor. 


K.C.  Murphy 

do 

do 

Jno.  C.  Moyt 

W.C.8awyer 

Brunda^  and  Sawyer 


Gfife 

Dlsrhar^e. 

Feet. 

Second-feet. 

6.21 

10,843 

6.21 

10, 555 

3.96 

2,963 

3.40 

1,525 

3.40 

1,655 

3.  33 

1,604 

1.. 

2.. 
S.. 
4.. 
5.. 
6.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
1«.. 
19.. 
20.. 
21.. 
21'.. 
iJ. 

24. 

25- 
26. 
27., 
28.. 
29., 
»., 
31.. 


Mean  daily  gnge  height^  iw/<P^^  of  Juniuia  River  at  Xeirfyortj  Pa. ^  for  190S. 


Day, 


Jan. 

4.60 
5.30 
5.90 
7.90  ! 
7.50 
6.60 
6.00 
5.00 
5.50 
4.70 
4.30 
4.00 
8.80 
4.40 
4.50 
4.30 
4.40 
4.  SO 
4.40 
4.30 
4.90 
4.90 
4.80 
4.80 
4.80 
4.60 
4.40 
4.40 
5.30 
8.00 
10.20 


Feb. 

8.20 
6.90 
6.70  , 
10.10 
14.50 
11.50 
8.50 
7.10 
6.50 
5.80 
5.30 
6.10 
6.60 
6.30 
5.90 
6.80 
10.20 
7.90 
6.70 
6.00 
5.40 
5.40 
5.40 
5.00 
5.30 
5.10 
5.00 
8.90 


Mar.     Apr.  '  May.    June. 


15. 50 
12.10 
9.00 
7.50 
6.70 
6.30 
6.00 
5.80 
6.40 
6.90 
6.60 
6.30 
5.90 
5.50 
5.80 
5.00 
4.90 

I 

4.90  I 
4.70 
4.50 
4.50 
4.70 
5.80 
12.70 
12.20 
8.50 
7.10 
6.30 
5.60 
5.50 
6.20 


7.00 

6.30 

5.60 

5.20 

5.20 

5.10 

4.80  ' 

5.30 

5.60 

5.80 

5.60 ; 

5.40 
o.-W  j 
6.60 
13.10 
15.60  I 
14.00  ! 
9.40 
8.00  ' 
7.10 
6.50  ' 
5.80  i 
5.40 
5.20 
4.90  I 
4.80 
4.80  I 
4.30 
4.10  ; 
4.10 


3.80 
3.80 
4.10 
4.10 
4.00 
4.00 
4.00 
3.80 
3.80 
3.80 
3.70 
3.60 
3.60 
3.60 
3.50 
3.50 
3.50 
3.50 
3.50 
8.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.40 
8.60 
3.50 
3.50 
3.50 
3.50 


3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.30 
4.00 
4.20 
4.20 
4.30 
4.30 
5.00 
4.70 
4.80 
4.70 
4.60 
4.30 
4.10 
4^10 
4.10 
4.30 
4.30 
4.80 
6.00 
5.60 
5.00 
4.50 
4.60 
4.90 


July. 

9.50 
6.10 
5.20 
4.80 
4.50 
5.00 
9.50 
r..H0 
5.40 
4.90 
4.50 
4.40 
4.50 
4.40 
4.40 
4.20 
4.00 
5.00 
7.50 
6.00 
5.20 
4.70 
4.40 
4.30 
4.10 
3.90 
3.80 
3.80 
3.70 
3.50 
3.50 


Aug.     Sept    I    Oct. 


3.60 
3.50 
3.40 
3.40 
3.50 
3.50 
3.80 
4.00 
3.80 
3.70 
3.50 
3.50 
3.40 
3.30 
3.30 
4.20 
3.90 
3.50 
3.50 
3.40 
3.40 
3.60 
3.50 
3.30 
3.40 
3.40 
3.50 
3.50 
3.70 
8.00 
6.70 


6.10 
5.60 
5.10 
4.50 
4.30 
4.20 
4.10 
4.00 
4.30 
5.00 
4.70 
4.90 
4.60 
4.20 
4.00 
3.90 
3.90 
4.30 
4.60 
4.10 
4.00 
3.90 
3.80 
3.70 
3.60 
3.50 
3.50 
3.50 
3.40 
3.40 


3.40 
3.40 
3.30 
3.30 
3.30 
3.40 
3.40 
3.90 
4.80 
5.40 
4.80 
4.50 
4.20 
4.10 
3.90 
3.90 
3.80 
4.20 
4.40 
4.20 
4.00 
3.90 
3.80 
3.70 


3.50  . 
3. 50 
3.50 
3.50 
3.50 


Nov. 

3.50 
3.50 
3.30 
3.30 
3.30 
3.80 
3.30 
3.30 
3.80 
8.80 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.40 
3.60 
8.50 
3.60 
3.70 
3.60 
3.50 
3.50 
3.50 
3.40 
3.40 
3.40 
3.30 
3.80 


Dec. 

3.30 
3.30 
3.20 
8.20 
3.20 
8.20 
3.20 
3.20 
3.30 
3.35 
3.30 
3.10 
8.10 
3.20 
3.30 
3.20 
3.20 
3.50 
3.70 
3.70 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
4.20 
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Rating  Utble  for  Juniata  Hirer  at  Nt'irport,  Pa.  ^  from  Janwiry  1  to  December  31,  19(^1. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

2.5 

230 

2.6 

320 

2.7 

430 

2.8 

570 

2.9 

750 

3.0 

950 

3.1 

1,160 

3.2 

1,370 

3.3 

1,580 

3.4 

1,790 

3.5 

2,000 

3.6 

2,210 

3.7 

2,430 

3.8 

2,650 

3.9 

2,880 

4.0 

3, 120 

4.1 

3,380 

4.2 

3,650 

4.3 

3,930 

4.4 

4,220 

4.5 

4,530 

4.6 

4,850 

Gage 
height. 


Feet. 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 


DlHchaige. 


Seeondfcet. 
5.180 


5 
5 

6 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

11 

11 

12 

12 

13 

13 


510 
850 
200 
550 
910 
270 
640 
010 
390 
770 
150 
540 
930 
330 
740 
200 
720 
270 
830 
400 
980 


G 
height. 


FM. 
6.9 
7.0 
7.1 
7.2 
7.3 
7.4 
7.5 


Discharge. 


7.6 

7.7 

7.8 

1      7.9 

'      8.0 

8.2 

1       8.4 

8.6 

8.8 

9.0 

9.2 

9.4 

!      9.6 

9.8 

1     10.0 

I 

Seeond-fcet. 
14,570 
15, 170 
15,  770 
16,370 
16, 970 
17, 570 
18, 170 
18, 770 
19,380 
20,000 
20,640 
21,300 
22,700 
24,100 
25,500 
27,000 
28,500 
30,100 
31,700 
33,400 
35,100 
36,800 


hei^t   i  l>i«eharge. 


Feet, 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 


I! 


Seeond-feet. 
38,5011 
40,300 
42,200 
44,100 
46,000 
48,000 
50,100 
52,200 
64,300 
56,400 
58,600 
60,800 
63,100 
65,400 
67,700 
70,100 
72,600 
75, 100 
77,600 
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Ettutuiied  mortthiy  dufchargf  of  Junuda  River  (U  Newporty  Pa.^  for  J  90S. 

[DmIiiMKe  Hreii  3,<I76  HquHRi  mlleH.] 


Month. 


DIi«charKe  in  neoond-feet. 


Maximnin. 


January 38,600 

Fel  unarj- 86, 700 

March 100,600 

Apr* 102,100 

May 3,380 

June 9, 930 

July 32,500 

A  uiai  Lst 2 1 ,  300 

Septerafber ]  1 0, 330 

October 7,640 

November '  2, 430 

I>ecenil)er 3,650 


The  vear 102, 100 


Minimum. 

Mean. 

2,650 

7,988 

6,200 

18,304 

4,530 

18,444 

3,380 

16,857 

1,790 

2,330 

1,580 
2,000 
1,580 
1,790 
1,580 
1,580 
1,160 

1,160 


4,150 
7,322 
3,090 
3, 915 
2,917 
1,776 
2,050 


7,429 


Rnn-f>ff. 


Second-feet 

per  Muare 

mile. 


2.298 

5.266 

5.306 

4.850 

.670 

1.194 

2.106 

.889 

1.126 

.8:^9 

.511 

.590 


Depth  in 
inches. 


2.649 

5. 484 

6.117 

5.411 

.772 

1.332 

2.428 

1.025 

1.256 

.967 

.570 

.680 


2.137  ,     28.691 


WK8T  BRANCH   OF  SU8QUKHANNA   RIVER   AT   WII.LIAMSPORT,  PA. 

This  station  was  established  March  1,  1895,  by  (leorge  D.  Snyder, 
who  was  at  that  time  city  engineer.  On  August  16,  1901,  a  standard 
chain  gage  was  installed  on  the  upper  side  of  the  Market  Street  Bridge 
by  E.  G.  Paul.  It  is  read  once  each  day  by  Ilenry  II.  Guise,  who  is 
employed  in  the  city  engineer's  office.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  40.29  feet.  Discharge  measure- 
ments are  made  from  the  lower  side  of  the  Market  street  iron  highway 
bridge.  The  initial  point  for  soundings  is  the  face  of  the  abutment  on 
the  left  l»ank.  The  channel  is  straight  for  several  hundred  feet  above 
and  below  the  station,  is  broken  by  four  bridge  piers,  and  is  alK)ut  1,0(^0 
feet  wide  at  the  station.  There  is  a  dam  alK)ut  one-half  mile  above  the 
station.  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is 
(•ompo.sed  of  gravel  and  silt  and  will  probably  change  to  some  extent  in 
the  shore  spans.  The  current  velocity  is  sufficient  for  accurate  meas- 
urement except  at  extreme  low  stages.  The  bench  mark  is  a  cut  in  the 
face  of  the  left  abutment  10  feet  alxjve  gage  datum. 

The  obsen-ations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 


280 


STREAM   MEASUREMENTS   IN   1903,  PART  I. 


[»0. 97. 


Discharge  ineamiremeiii*  of  West  Branch  of  StmqiieJianna  River  at  WUUanutjHfrt,  Pa.,  in 

190S. 


March  6 . 
April  3  . . 
June  27. . 
June  4... 
October  7 


Date. 


Hydrui^rapher. 


E.  0.  Murphy 

do 

E.  D.  Walker . 
John  C.  Hoyt. 
W.  C.  Sawyer. 


Gage 
helgbt. 


DiachnD^e. 


Feel. 

Seamd-feri. 

7.12 

24.13S 

5.24 

14, 675 

6.40 

20,400 

.85 

l,9i>4 

1.77 

3,525 

Mean  daily  gage  height,  in  feet,  of  Went  Brajich  of  Susffiwfianna  River  at  milianutport, 

Pa.,forl90S. 


Day. 

1 
Jan. 

3.00 

Feb.   1 
9.80 

Mar. 
17.7 

'              1 
Apr.     May.  \ 

1 
.^80  1     2.40 

June. 
1.00 

July. 

Aug. 

Sept. 

Oc-t. 
1.00 

Nov. 
1.90 

Dec, 

1 

4.60  '    2.70 

5.80 

2.00 

2 

2.. "SO  ' 

6.00 

14.30 

5.60       2.30 

.50 

4.20      2.30 

5.30 

1.00 

1.70 

2.00 

3 

3.00  ' 

4.30  1 

4.90  1 

5.30 

5.00 

4.40 

3.70 

7.50 

(") 
15.  .W 

13.20 

10.10 

7.80 

6.70 

10.20 
8.30 
7.20 
7.10 
7.20 
7.(«) 
M2. 20 

5.30       2.20  ' 
5.00  '    2.00  1 
5.10  1    2.00  1 
4.70  1    2.00  j 
4.50  ,    2.00 
4.50       1.70  ' 
6.00       1.60  ' 

.90 
.60 
.60 
.60 
.70 
1.00 
1.40 

4.00       2.00 
1.40       1.80 
4.00       2.50 
3.70       3.60 
6.00       3.80 
5.30       4.00 
4.20       3.50 

4.60 
4.00 
3,50 
3.10 
2.70 
2.50 
2.40 

.90 
.90 
1.00 
1.40 
1.70 
2.00 
5.90 

1.70 
1.60 
1.50 
1.60 
1.50 
1.50 
1.50 

2.00 

4 

1.80 

6 

1.80 

6 

l.HO 

7 

1.70 

8 

1.70 

9 

1.60 

10 

2.20 
2.20  ' 
4.30  ' 

5.80 
5.10 
5.20 

12.70 
11.00 
11.10 

5.40  '     1.40  1 
5.60       1.40  1 
5.30  1    1.40 

1.40 
2.10 
2.20 

3.50 
3.00 
3.00 

2.90 
2.60 
2.40 

2.60 
2.80 
3.40 

7.80 
6.20 
5.50 

1.40 
1.40 
1.40 

1.70 

11 

1.70 

12 

1.40 

13 

4.20 

6.20 

10.60 

5. 80       1. 30 

3.70 

3.00 

2.20 

3.00 

4.60 

1.90 

1.30 

14 

4.20 

6.70 

8.90 

6.10       1.30  ' 

1 

3.40 

2.70 

2.00 

2.50 

4.00 

1.20 

1.90 

15 

4.20 

6.40 

7.80 

9.60       1.30 

3.60 

2.40 

1.70 

2.30 

3.60 

1.20 

1.50 

16 

4.20 

6. 30 

6.90 

11.70  1    1.20  1 

4.00 

2.20 

1.60 

2.00 

3.30 

1.30 

1.00 

17 

4.10 

6.30 

6.20 

10.70       1.20  \ 

3.70 

2.00 

1.80 

1.90 

3.00 

2.80 

1.00 

18 

3.70 
3.70 
3.60 

6.00 
4.40 
4.00 

5.70 
5.iJ0 
4.70 

9.10 '  1.20 : 

7.60  1     1.20 
6.50  1    1.20  ' 

3.40 
2.90 
2.60 

2.00       1.80 
5.40       1.60 
8.00  !     1.50 

2.50 
2.60 
2.50 

4.20 
5.30 
5.00 

12.00 
9.20 
7.40 

1.00 

19 

l.OO 

20 

1.00 

21 

3.70 

4.10 

4.40 

5.70  1     1.20  ' 

2.50 

6.20  1     1.60 

2.30 

4.60 

5.50 

'      1.60 

22 

3.40 

4.00 

4.60 

5.10       1.10 

2.50 

5.50  1    2.20 

2.00 

4.00 

4.90 

2.10 

2S 

3.20 

4.50 

5.30 

4.60       1.10' 

2.60 

5.00       1.80 

1 

1.80 

3.60 

4.40 

2.00 

24 

3.10 
3.10 

3.  SO 
3.90 

13. :» 
12.20 

4.20       1.00 
4.00         .90 

4.10 
6.10 

4.20       1.50 

1.60 
1.50 

3.20 
3.00 

4.10 
3.80 

1.90 

25 

3.60 

1.50 

l.HO 

26 

3.00 

3.80 

9..'i0 

3. 50         .  90 

9.20 

3.20 

1.40 

1.50 

2.80 

3.40 

1.70 

27 

3.00 

3.60 

7.70 

3.40       1.00  , 

7.00 

2.70 

1.50 

1.30 

2.60 

3.00 

2.00 

28 

3.00 

'•9.85 

6.50 

3.10  i     1.00 

5.40 

2.30 

1.80 

1.20 

2.80 

2.50 

2.00 

29 

2.80 



5.60 

2.90       1.10  ' 

4.50 

2.10 

3.90 

1.20 

2.20 

2.10 

2.  10 

30 

3.00 

5.00 

2. 70       1. 10 

6.20 

2.50 

7.20 

1.10 

2.00 

1.70 

'     2.30 

31 

11.00 
L  p.  m. 

4.90 
^  13.2, 

1.10 

)_    _    1 

11  p.m. 

rlfi 

2.80 
,  12p.i] 

6.50 
1.,  risin 

1 

\g\  fool 

2.00 
t  in  2  h( 

....... 

)urH. 

2.40 

"16,1 

HOTT.] 
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Hating  taW^  for  Weft  Bniitrh  of  Su^quehamui  Hirer  at  WiHiamtqKirl^  /*«.,  from  Januanf 

1  to  Decemtper  SI,  190S. 


Gace 
height. 

DiJKhtuige. 

height. 
Fret 

1 
DlMchargv.  ' 

Seeond-feel. 

1      Gage 
'    height. 

Ftet. 

Diwharge. 
Sfcond-fnt. 

Gage 
height. 

Diflchargt'. 
Second-feet. 

/W. 

SiTond'/eet,  • 

-0.2 

410 

2.2 

4,530 

6.0 

18,330 

,     10.6 

47,400 

.0 

600 

2.3 

4,770 

i       6.2 

19,330 

10.8 

49,000 

.1 

710 

2.4 

5,010 

6.4 

20,340 

11.0 

50,600 

.2 

830 

2.5 

5,250 

6.6 

21,360 

11.2 

52,200 

.3 

970 

2.6 

5,500      ; 

6.8 

22,380 

11.4 

53,800 

.4 

1,120 

2.7 

5,760    ! 

7.0 

1 

23,400 

11.6 

55,500 

.5 

1,280 

2.8 

1 

6,020 

7.2 

24,600 

11.8 

57,200 

.6 

1,440 

1 

2.9 

6,300 

7.4 

26,700 

12.0 

58,900 

.7 

1,610 

,      3.0 

6,580 

7.6 

26,900 

.     12.2 

60,700 

.8 

1,780 

3.2 

7,170 

7.8 

28,100 

12.4 

62,500  ; 

.9 

1,960 

3.4 

1 

7,780 

8.0 

29,300 

12.6 

64,300 

1.0 

2,140    1 

3.6 

8,400 

8.2 

30,500 

12.8 

66,100 

1.1 

2,320 

3.8 

9,080    - 

8.4 

31,800 

13.0 

67,900     . 

1.2 

2,510 

4.0 

9,690 

8.6 

33,100 

13.2 

69,800 

1.3 

2,700 

4.2 

10,400 

8.8 

34,400 

13.4 

71,700 

1.4 

2,890 

4.4 

11, 150 

9.0 

35,800 

1     13.6 

73,600 

1.5 

3,080 

4.6 

11,940 

9.2 

37,200 

13.8 

75,500 

1.6 

3, 270 

'           1 

,       4.8 

12,750 

9.4 

38,600 

14.0 

77,500 

1.7 

3,460 

;    5.0 

13,600 

9.6 

40,000 

14.5 

82,600 

1.8 

3,660 

5.2 

14,500 

9.8 

41,400 

15.0 

87,800 

1.9 

3,860 

5.4 

15,420 

10.0 

42,800 

2.0 

4,070    , 

5.6 

16, 370 

10.2 

44,300 

1 

2.1 

4,300 

5.8 

17,340 

10.4 

45,800 
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Eslimated  monUiiy  disc/utrge  of  West  Branch  of  Susquehanmi  River  at  WtUiamfport,  Pa., 

for  1903, 

[Drainage  area,  5,640  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year . 


DischaiKG  in  second-feet. 


Maximum. 


Minimum. 


50,600 

4,530 

93,100 

8,400 

110, 700 

11,150 

56,300 

5,760 

5,010 

1,960 

37,200 

1,280 

29,300 

4,070 

24,600 

2,890 

17,340 

2,320 

28,100 

1,960 

58,900 

2,510 

5,010 
110,700 

2,140 

1,280 

Mean. 


9,948 

24,459 

35,220 

17, 825 

2,938 

7,929 

9,747 

6,019 

5,890 

8, 313 

8,773 

3, 519 


11,715 


Run-off. 


Seoond- 

feetper 

square 

mile. 


1.763 
4.337 
6.245 
3.160 

.521 
1.407 
1.728 
1.067 
1.044 
1.474 
1.555 

.624 


2.077 


Depth  in 
inches. 


2.a32 
4.516 
7.200 
3.526 

.601 
1.569 
1.992 
1.230 
1.165 
1.699 
1.735 

.719 


Rainfall 
in  inches. 


Per 

cent  of 

rain- 

falL 


3.09 

66 

3.68 

123 

4.41 

163 

3.23 

109 

1.74 

34 

6.03 

26 

5.30 

38 

5.44 

23 

2.08 

56 

4.32 

39 

2.55 

68 

2.36 

30 

27. 984       44.  23 


63 


SUSQUEHANNA   RIVER  AT  DANVn.LE,  PA. 

This  station,  52  miles  below  Wilkesbarre  and  11  miles  aoove  the 
mouth  of  the  West  Branch,  was  established  on  March  25,  1899,  by 
E.  G.  Paul.  It  is  located  at  the  Mill  Street  Bridge,  600  feet  south  of 
the  public  square,  Danville,  Pa.,  near  the  Pennsylvania  Railroad  sta- 
tion, South  Danville.  The  box  of  the  standard  chain  gage  Ls  lx)lted 
to  the  hand  rail  on  the  lower  side  of  the  bridge,  200  feet  from  the  right 
bank.  The  length  from  the  end  of  the  weight  to  the  marker  is  42.85 
feet.  The  gage  is  read  once  each  day  by  E.  F.  Bell.  Discharge 
measurements  are  made  from  the  lower  side  of  the  Mill  Street  covered 
wooden  highway  bridge.  This  bridge  has  a  total  span  of  about  1,3(K> 
feet.  The  initial  point  for  soundings  is  the  end  of  the  wooden  hand 
rail  on  the  left  bank,  downstream  side.  The  channel  is  straight  for 
about  one-half  mile  above  and  below  the  station.  The  right  bank  is 
low  and  liable  to  overflow.  The  left  bank  is  high  and  is  not  subject 
to  overflow.  The  bed  of  the  stream  is  rock}^  with  some  gravel,  and 
is  permanent.  There  is  but  one  channel,  broken  by  the  six  bridge 
piers,  which  do  not  obstruct  the  flow  to  any  considerable  extent.  The 
current  is  moderately  itipid,  except  at  very  low  stages,  when  it  becomei* 


HO^T.] 


BHSQUEHANNA    RIVER    DRAINAGE    BASIN.  ' 


283 


8lu»^trish.  Tho  IxMich  iimrk  is  the  extreme  south  end  of  the  stone  door 
sill  at  the  east  entrance  to  the  city  filtering  plant.  Its  elevation  is  31.7 
feet  alx)ve  gage  datum. 

The  ol)servations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  meamremnUi^  of  Stuqufhantia  River  at  DanriUf,  Pa,^  in  J  90S, 


Date. 


Hydrographer. 


March  5 E.G.  Murphy 

April  9 do 

May9 do 

Oi'tobt^r  8 W.C.Sawyer 


O 
heifbt. 


Discharge. 


Ptft. 

Secondr/eeL 

9.82 

39,600 

8.60 

33,000 

3.44 

4,963 

3.46 

5,728 

Metm  daily  gage  height,  in  feet  ^  of  SiiMpiehanna  River  at  Danmlle^  Pa.,  for  190S. 


Day. 


Jan. 

5.20 
5. 


,20 


3. 
4. 


!  G.IO 

I  6.60 

I  7.30 

8.20 

7.40 

I  6.60 

I  6.00 

5.70 

II <i9.40 


9. 
10. 


(«») 

(ft) 

('') 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 

(ft) 
31 |aM.»0 


12. 
13. 
14. 

n. 

!«.. 
17. 
IM. 
19. 
20. 
21. 
22. 
23. 
21. 
25. 
26. 
27. 
ft. 
«. 
.1). 


Fob.  I  Mar.     Apr. 


113.80 

1112.40 

til0.20 

all.  20 

al4.00 

«15.20 

all.  80 

a  9. 70 

«7.80 

«7.00 

«9.20 

«7.10 

«7.40 

O8.50 

"8.80 

aH.10 

«7.00 

a6.60 

"5.70 

a6.00 

(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
(ft) 
10.85 


16.40 

17.60 

14.40 

11.60 

9.60 

8.70 

9.20 

9.60 

10.40 

15.00 

14.50 

15.00 

14.80 

12.80 

11.40 

9.60 

8.70 

7.60 

7.60 

7.40 

7.00 

6.80 

8.00 

15.85 

18.05 

15.25 

12.80 

10.70 

9.30 

8.30 

7.80 


8.50 
9.80 
8.90 
7.80 
7.60 
«.30 
7.60 
7.20 
8.80 
9.30 
8.80 
7.90 
7.70 
7.30 
S.IO 
11.35 
11.06 
9.05 
7.80 
7.10 
6.40 
5.90 
6.50 
5.30 
5.00 
4.80 
4.70 
4.50 
4.40 
4.20 


June.    July 


4.10 
4.00 
8.80 
3.70 
3.70 
8.60 
8.50 
8.50 
3.40 
8.30 
3.30 
8.20 
3.10 
8.10 
3.10 
8.10 
8.00 
3.00 
3.00 
2.90 
2.90 
2.90 
3.00 
3.00 
2.90 
2.90 
2.80 
2.70 
2.80 
2.80 
2.70 


2.70 
2.60 
2.60 
2.60 
2.  SO 
2.50 
2.50 
2.80 
2.90 
2.80 
2.70 
8.40 
4.10 
5.00 
5.90 
5.65 
5.00 
4.60 
4.25 
4.15 
4.00 
4.30 
6.40 
6.95 
i.  /5 
7.80 
8.55 
6.90 
6.80 
7.30 


4.30 

4.60 

6.40 

4.40 

6.95 

4.10 

6.50 

6.00 

5.55 

5.80 

5.00 

4.70 

4.70 

6.60 

5.80 

4.60 

4.00 

4.0O 

3.90 

3.60 

3.50 

3.40 

3.30 

8.20 

3.90 

4.50 

4.40 

4.60 

4.40 

4.10 

3.80 

5.30 

4.90 

4.10  I 

3.80 

8.80 

3.80 


Aug. 

4.10 
8.90 
3.90 
8.70 
4.15 
4.85 
6.70 
6.45 
6.00 
5.60 
5.00  i 
4.90  > 
4.60 
4.70 
4.30 
4.30 
4.10 
3.90 
3.70 
3.50 
3.50 
3.85 
4.50 
4.20 
3.90 
3.70 
3.50 
8.70 
5. 15 
10.78 
14.65 


Sept.      Oct. 


I 


11.60 
9.85 
8.00 
6.90 
6.05 
5.60 
5.10 
4.90 
4.50 
4.30 
4.20 
4.30 
4.30 
4.70 
4.30 
4.00 
3.80 
4.30 
4.30 
3.90 
4.10 
3.90 
3.80 
8.70 
3.40 
3.30 
3.20 
8.20 
3.20 
3.00 


8.00 
2.90 
2.90 
2.90 
2.90 
8.00 
3.00 
8.40 
4.70 
12.50 
16.60 
17.00 
15.40 
11.60 
8.95 
7.60 
6.80 
7.50 
9.00 
10.20 
9.40 
8.20 
7.20 
6.50 
6.00 
5.60 
5.40 
5.20 
5.00 
4.80 
4.80 


Nov.  :  l>ec\ 


4.80 
4.60 
4.50 
4.40 
4.80 
4.10  I 
4.10  I 
4.20 
4.30 
4.30 
4.10 
4.0O 
8.' 80 
8.80 
3.70 
8.90 
8.90 
7.75 
10.10 
7.80 
7.50 
6.60 
5.80 
5.50 
5.20 
5.00 
4.80 
4,70 
4.30 
4.20 


4.00 
4.60 
5.10 
4.60 
4.00 
8.90 
4.40 
4.50 
4.00 
4.40 
5.10 


n  Water  hackiHl  up  by  lop. 


ft  River  frozen. 
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Ralinij  lahU  for  Susfniehanna  Rirer  at  DannUe,  Pn.yfrom  Jamtary  J  to  Deennbfr  .?/, 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

DiMchargc. 
Second-feet. 

Gage 
1    height. 

1         .                  

Dijicharge. 

Gage 
height. 

DiiK'haige. 

'      Feet. 

F^. 

Second-feet.  ' 

1      Feet. 

Second-ftfi. 

1.5 

700 

3.8 

6,880 

6.1 

19,230 

\       9.8 

42,900 

1.6 

830 

3.9 

7,330 

6.2 

19,800 

'     10.0 

44,800 

1.7 

970 

4.0 

7,780 

6.3 

20, 370 

10.2 

46,700 

1.8 

1,120 

4.1 

8,230 

6.4 

20,940     . 

•  10. 4 

48,600 

1.9 

1,270 

4.2 

8,690 

6.5 

1 

21,510 

10.6 

50,400 

2.0 

1,440 

4.3 

9,160 

6.6 

22,080 

10.8 

52,300 

2.1 

1,620 

,       4.4 

9,660 

6.7 

22,660 

11.0 

54,300 

2.2 

1,810 

1       4.5 

10, 170 

1       6.8 

23, 240 

11.2 

56,300 

2.3 

2,010 

4.6 

10,700 

6.9 

23, 820 

11.4 

58,300 

2.4 

2,  230 

4.7 

11,250 

7.0 

24,400 

11.6 

60,400 

2.5 

2,470 

4.8 

11,820 

1       7.2 

25,600 

11.8 

62,500 

2.f) 

2,720 

4.9 

12,390 

7.4 

26,800     , 

12.0 

64,600 

2.7 

3,000 

5.0 

12,960 

,       7.6 

28,000 

12.2 

66,700 

2.8 

3,280 

5.1 

13,530 

7.8 

29,100 

12.4 

68,900 

2.9 

3,580 

5.2 

14,100 

8.0 

30,300     1 

12.6 

71,200 

3.0 

3,900 

1       5.3 

14, 670 

1       8.2 

31,600 

12.8 

73,500 

3.1 

4,230 

5.4 

15, 240 

1       8.4 

32,800 

13. 0 

75,800 

3.2 

4, 570 

5.5 

15, 810 

8.6 

34,100     I 

13.5 

81,800 

3.3 

4,920 

1      5. 6 

16,380 

'       8.8 

35,400 

14.0 

87,800 

3.4 

5,280 

5.  7 

16, 950 

'       9.0 

36,700 

14.5 

94,300 

3.6 

5,650 

,       5.8 

17,520 

1       9.2 

38,000 

15.0 

101,000 

3.6 

6,040 

5.9 

18,090 

,       9.4 

39,500 

3.7 

6,450 

6.0 

18,660 

9.6 

41,100 
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EgtimaUd  motUhly  diacharge  of  Susquehanna  Hirer  at  Danville,  Va,,ftir  lyOS. 

[Drainaffe  area,  11.070  square  milen.] 


DiKcharKe  in  neoond-feet. 


Run-off 


Month. 


Maximum.  !  Minimum. 


Januar>'4-ll,  31«.. 
February  1-20,  28  «. 

March 

April 

Mav 

June 

July 

August , 

September , 

October 

November 

December  1-5 , 


98,300  : 

103,600 

146,100 

57,  800  I 

8,230 

;«,800 

21,510 

96,300 

60,400 

129,600 

45,700 

13,500 


16,950 
16,950  i 
23,240 
8,690 
3,000 
2,470 
4,570 
5,650 
3,900 
3, 580 
6,450 
7,780 


Mean. 

33, 574 
43,  752 
63,459 
27,165 
4,612 
12,031 
10,347 
14,  242 
12,764 
30,648 
13,380 
10,098 


Second-feet 

per  Muare 

mile. 


3.  o;i3 

3. 952 
5.  732 
2.454 

.417 
1.087 

.935 
1.286 
1. 153 
2.768 
1.209 

.912 


Depth  in 
inchen. 


1.015 
3.086 
6.608 
2.738 

.481 
1.213 
1.081 
1.483 
1.286 
3. 191 
1.349 

.170 


The  year 


2. 078  '  23.  701 


146,100  1    2,470   23,006 

'  .     .  .  J  .   .  _ 

n  RiTer  frojsen  for  days  not  inelude<l. 

8U8QUKHANNA   RIVER  AT  WILKKSBARRE,    PA. 

Observations  of  fluctuations  of  Susquehanna  River  are  made  by  the 
Weather  Bureau  above  Wilkesbarre,  at  Towanda,  Pa. ,  where  the  drain- 
age area  is  estimated  to  be  8,00()  square  miles.  The  river  gage,  made 
of  iron  1  foot  wide  and  one-half  inch  thick,  is  on  the  east  side  of  the 
road  bridge  over  Susquehanna  River,  and  is  securely  bolted  to  the 
masonry  of  the  pier.  The  graduation  is  from  0'  to  25  feet.  The  high- 
est water  was  2J*  feet  in  March,  18(>9,  and  the  lowest,  —0. 1,  in  October, 
1895;  the  danger  line  is  at  16  feet.  The  elevation  of  the  zero  is  633.7 
feet. 

The  Wilkesbarre  station  was  established  by  E.  (t.  Paul  on  March 
3*),  1899.  The  standard  chain  gage  is  located  on  the  upstream  side  of 
the  Market  Street  Bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  40.83  feet.  The  gage  is  read  once  each 
day  by  W.  S.  Bennett,  the  bridge  keeper. 

Wlien  this  gage  was  established  there  was  found  to  be  a  gage  painted 
on  the  })ridge  pier,  being  a  portion  of  one  established  ))v  the  Weather 
Bureau.  The  lower  part  of  this  gage,  erected  in  January,  1898,  orig- 
inally consisted  of  heavy  cast-brass  plates  graduated  to  feet  and  tenths. 
The  gage  plates  were  made  in  4-foot  sections  and  bolted  to  the  stone 
bridge  pier.     The  two  lower  sections  of  the  brass  plates  had  been  torn 
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away  by  ice,  so  that  there  was  no  graduation  below  the  8-foot  mark, 
but  readings  were  made  by  the  figures  painted  on  the  stone  pier.  The 
zero  of  this  old  gage  is  at  the  base  of  the  dressed-stone  portion  of  the 
pier,  and  is  reported  to  be  535  feet  above  sea  level.  During  low 
stages  of  the  river  the  water  recedes  from  the  pier,  rendering  it 
impracticable  to  read  the  gage.  So  far  as  could  be  ascertained,  thi^ 
has  not  been  connected  with  the  city  datum.  On  account  of  the  low 
water,  which  in  1897  had  gone  below  the  city  datum,  it  was  decided 
to  put  the  zero  of  the  new  gage  4  feet  below  the  zero  of  the  old 
Weather  Bureau  gage,  so  as  to  obviate  minus  readings.  In  order, 
therefore,  to  compare  with  former  records,  it  is  necessary  to  atld  4: 
feet  to  the  old  figures.  The  danger  mark  of  this  Weather  Bureau 
gage  is  at  14  feet  (or  18  feet  on  new  gage)  as  at  this  elevation  the 
west  bank  of  the  river  is  under  water  in  places.  River  reports  from 
this  locality  were  furnished  as  early  as  1888.  During  low  water 
measurements  were  made  by  wading  at  a  better  cross  section,  at 
Retreat,  10  miles  below  Wilkesbarre.  The  Market  Street  Bridge  is  at 
at  an  elevation  above  the  river  bed  such  that  a  length  of  65  feet  of 
cable  is  needed  to  sound  across  the  section. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
bridge,  which  has  a  total  span  of  700  feet  between  abutments.  The 
initial  point  for  soundings  is  at  the  end  of  the  iron  hand  rail  on  the  left 
bank,  downstream  side.  The  channel  is  straight  for  about  one-fourth 
mile  above  and  below  the  station.  There  is  a  bar  across  the  river  about 
one-half  mile  above  the  station,  and  another  at  about  the  same  dis- 
tance below,  with  deep  water  between  these  two  points.  This  makes 
a  sluggish  current  at  low  stages.  The  right  bank  is  low  and  overflows 
at  a  gage  height  of  about  20  feet.  The  left  bank  is  above  ordinary 
floods.  The  bed  of  the  stream  is  composed  of  saiid  and  gravel,  and  is 
somewhat  shifting.  There  is  but  one  channel  broken  by  three  bridge 
piers.  There  are  a  few  willows  growing  under  the  right  span.  The 
bench  mark  is  the  extreme  west  end  of  the  stone  door  sill  of  the  north 
entrance  to  the  Coal  Exchange  building.  Its  elevation  is  32.99  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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DUschnrge  measuretnnUs  of  Susquehanna  River  at  WUketbarre,  Pa.,  in  HfOS. 


March4... 
Aprils.... 
.August  4  . . 
October  10. 


Date. 


Hydrugrapher. 


E.  C.  Morphy. 

do 

Jno.  C.  Hoyt- . 
W.  C.  Sawyer, 


Oa^ 
helgbt. 

Diachanre. 

fM. 

Seeond'/eet. 

13.50 

46,112 

8.86 

23, 247 

4.00 

4,718 

19.00 

,86,500 

Xeati  daily  gage  heighly  infeety  of  Susquehanna  River  at  Wilkesbarre,  Pa.,  for  190S. 


D«y. 

Jan. 

Feb. 

Mar. 

20.40 

19.94 

16.28 

13.60 

11.30 

10.60 

12.10 

11.60 

16.20 

18.60 

17.94 

18.91 

17.80 

16.70 

13.20 

11.70 

10.60 

9.90 

9.60 

9.20 

8.70 

8.30 

13.92 

20.88 

21.16 

18.00 

16.40 

12.60 

10.70 

9.90 

9.80 

Apr. 

11.20 

12.00 

10.70 

9.70 

9.80 

9.90 

8.70 

8.80 

10.60 

10.80 

9.80 

9.00 

8.90 

8.30 

12.20 

14.20 

12.30 

10.50 

9.00 

8.00 

7.30 

6.80 

6.40 

6.10 

5.90 

5.70 

5.50 

5.30 

5.10 

4.90 

May. 

4.80 
4.60 
4.40 
4.30 
4.20 
4.10 
4.00 
4.00 
4.00 
3.80 
3.70 
3.70 
3.60 
8.50 
3.60 
3.50 
3.40 
3.40 
3.80 
3.30 
3.30 
3.50 
8.80 
8.30 
3.10 
3.10 
8.10 
3.10 
3.00 
3.00 
3.00 

June. 

3.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
8.00 
3.00 
2.90 
8.60 
6.60 
5.0O 
7.50 
6.40 
6.80 
5.20 
6.00 
4.80 
4.70 
6.80 
8.00 
8.93 
9.46 
10.40 
10.20 
8.00 
6.90 
7.60 

July. 

6.90 
6.80 
6.10 
5.50 
5.40 
6.50 
7.30 
7.30 
9.40 
4.80 
4.40 
4.30 
4.00 
8.80 
3.70 
3.60 
3.60 
3.40 
4.30 
4.60 
4.80 
5.10 
4.70 
4.40 
4.40 
6.10 
5.20 
4.50 
4.10 
4.20 
4.70 

Aug. 

8ept. 

Oct. 

Nov. 

6.60 
6.60 
5.40 
6.20 
6.00 
6.00 
6.00 
6.20 
6.80 
5.00 
4.90 
4.70 
4.60 
4.50 
4.40 
4.20 
7.90 
12.90 
13.70 
10.80 
8.70 
7.10 
6.70 
6.20 
6.20 
6.10 
6.80 
5.60 
6.00 
7.70 

Dec. 

1 

8.50 

11.00 

12.80 

13.00 

18l60 

9.70 

8.10 

7.90 

6.90 

6.80 

10.70 

10.00 

9.50 

9.10 

9.10 

10.00 

10.50 

10.40 

9.60 

8.70 

8.60 

9.40 

9.80 

10.40 

10.00 

9.60 

8.70 

8.20 

8.20 

14.54 

17.60 

15.80 

13.10 

13.00 

14.65 

18.78 

16.50 

13.90 

11.30 

10.00 

8.60 

8.00 

8.50 

9.10 

11.00 

10.80 

9.30 

8.40 

7.40 

10.00 

9.20 

9.40 

10.00 

10.60 

10.90 

11.20 

10.40 

9.60 

10.20 

4.60 
4.60 
4.30 
4.00 
4.80 
6.70 
7.90 
7.60 
6.80 
6.00 
5.70 
6.40 
5.60 
5.20 
4.90 
4.70 
4.50 
4.30 
3.90 
3.70 
3.80 
5.60 
5.30 
5.00 
4.60 
4.40 
4.30 
5.40 
9.15 
19.40 
16.83 

13.80 
11.90 
9.90 
8.40 
7.40 
6.70 
6.20 
6.80 
6.53 
5.30 
5.20 
5.30 
6.00 
5.60 
6.20 
4.80 
4.60 
6.20 
4.80 
5.00 
4.80 
4.70 
4.40 
4.20 
4.00 
3.90 
3.80 
3.80 
3.70 
3.60 

3.60 

3.60 

3.60 

3.60 

3.60 

3.70 

3.80 

4.70 

10.70 

19.20 

21.26 

21.16 

18.15 

13.70 

10.60 

9.00 

8.00 

8.30 

12.60 

12.40 

10.90 

9.40 

8.30 

7.50 

7.00 

6.80 

6.60 

6.20 

6.00 

6.80 

5.60 

7.20 

*t 

7.30 

3 

7.60 

4 

6.70 

5 

5.20 

6 

4.00 

7 

4.20 

8 

4.20 

9 

4.30 

10 

4.10 

11 

4.00 

12 

3.70 

13 

3.90 

14 

4.70 

15 

4.80 

16 

5.80 

17 

6.00 

IS. 

6  80 

19 

6.90 

20 

5.80 

21 

22 

8.90 
9.00 

23 

8.40 

24 

8.00 

» 

26 

7.60 
7.10 

27 

7.20 

28 

10.40 

29 

9.70 

» 

9.20 

81 

8.40 
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BcUing  table  for  Susquehanna  River  at  WUkeabarre^  Pa.,  frwn  January  J  to  Deceml/er  -IJ, 

190S, 


Gage 
height. 

Feet. 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

4.0 

4.1 

4.2 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Diwharge. 

Gage 
hel^t. 

1 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second'feet. 

FeeL 

Seeondrfett. 

620 

4.3 

4,370 

6.6 

12,560 

9.8 

28,200 

740 

4.4 

4,570 

6.7 

13,040 

10.0 

29,200 

no 

4.5 

4,780 

6.8 

13,520 

10.2 

30,100 

1,000 

4.6 

5,000 

6.9 

14,000 

10.4 

31,100 

1,130 

4.7 

5,230 

7.0 

14,480 

10.6 

32,100 

1,270 

4.8 

5,460 

7.1 

14, 970 

10.8 

33,000 

1,420 

4.9 

5,710 

7.2 

15,460 

11.0 

34,000 

1,570 

5.0 

5,980 

7.3 

15,950 

11.2 

35,000 

1,730 

5.1 

6,260 

7.4 

16,440 

11.4 

36,000 

'      1,890 

!   ^-2 

6,550 

7.5 

16, 930 

11.6 

37,000 

2,050 

5.3 

6,850 

7.6 

17,420 

11.8 

37,900 

2,210 

5.4 

7,170 

7.7 

17,910 

12.0 

38,900 

2,370 

5.5 

7,510 

7.8 

18,400 

12.2 

39,900 

2,530 

1      5.6 

7,870 

7.9 

18,890 

12.4 

40,800 

2,700 

5.7 
5.8 

8,270 

8.0 

19,380 

12.6 

41,800 

2,870 

8,720 

8.2 

20,360 

12.8 

42,800 

3,040 

5.9 

9,200 

8.4 

21,340 

13.0 

43,700 

3,220 

6.0 

9,680 

•8.6 

22, 320 

13.2 

44,700 

3,400 

6.1 

10,160 

8.8 

23,300 

13.4 

45,700 

3,590 

6.2 

10,640 

9.0 

24,300 

13.8 

47,600 

3,780 

6.3 

11,120 

9.2 

25,300 

14.0 

48,600 

3,970 

6.4 

11,600 

9.4 

26,200 

4, 170 

1 

6.5 

12, 080 

9.6 

27,200    ' 
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Etiimaied  monthly  dischnrye  of  Su»qnehnmui  River  at  WUkeMHtrre^  Pa.  f  for  190S. 

[DntinaRe  urea,  9,H10  Rqiiare  milen.] 


Month. 


Discharge  in  second-fe«>t. 


MaxlmiuD.  -  Minimum. 


January . . . 
February  - . 

March 

April 

May 

June 

July 

Aiigiwt 

Septemljer, 
<  H-tober  . . . 
November . 
Deifuiljer  . 


The  year 


66,100 
84,500 

106.100 
49,900 
5,460 
31,100 
26,200 
90,000 
47,600 

106,900 
47,100 
31, 100 

106,900 


13,520 
16,440 
20,850 
5,710 
2,050 
1,890 
2,700 
3,  220 
3,040 
3,040 
4,170 
3,220 


Mean. 


29,280 

35,000 

63, 512 

23,329 

3, 106  \ 

9,970 

7, 157 

12,3a5 

10,174 

27,085 

12, 154 

13, 127 


Run-off. 


S<H'ond- 

feet  IHT 

tsquare 

mile. 


2.985 
3.568 
5.  455 
2.379 
.317 
1.016 
-.730 
1.254 
1.037 
2.761 
1.239 
1.338 


Depth  in 
im'hofi. 


3.441 
3.  715 
6.289 
2.654 

.366 
1.134 

.842 
1.446 
1. 157 
3.  183 
1.382 
1.543 


Rainfall 

in 
incheH. 


1,890   19,683   2.007  27.153 


Per 
cent  of 
rain- 
fall. 


2.64 
2.93 
4.77 
2.30 
1.11 

6.:w 
4. 39  ; 

6.51 
1.67 
6.(H 
2.21 
2.44 


130 

127 

132 

115 

33 

18 

19 

22 

69 

53 

62 

63 


43. 32 


63 


CHEMUNG   RIVER   AT  CHEMUNd,  N.  Y. 

Chemung  River  is  formed  at  Painted  Post,  N.  Y.,  by  the  union  of 
Tioga  and  Cohocton  rivers.  The  Cohoc*ton  Branch  lies  entirely  in  the 
State  of  New  York.  Tioga  River  receives,  just  above  its  mouth,  Canis- 
teo  River,  a  large  tributaiy,  which  also  has  its  drainage  basin  in  New 
York  to  the  south  of  Cohocton.  The  dminage  of  Tioga  River  above 
Canisteo  is  mainly  in  Pennsylvania.  The  concenti'ation  of  the  storm 
waters  through  three  main  branches  just  above  Corning  favors  the 
formation  of  excessive  floods.  Chemung  River  flows  southeasterly 
through  Coming,  Elmira,  and  Chemung,  crosses  the  State  line,  flows  for 
a  short  distance  in  Pennsylvania,  then  returns  to  New  York  and  again 
crosses  to  Pennsylvania  near  Waverly,  finally  emptying  into  Susque- 
hanna River  near  Athens,  Bedford  County,  Pa.  The  total  length  of 
the  stream  in  New  York  State  is  about  30  miles.  It  is  a  sluggish 
stream,  with  low  banks  and  a  broad  valley  or  flood  plain  which  is  often 
overflowed.  It  was  formerly  paralleled  by  a  canal  taking  its  supply 
from  dams  across  the  stream.  This  has  been  abandoned,  and  at  pres- 
ent the  principal  water-power  development  on  the  main  river  is  at 
Elmira. 

The  topographic  features  of  the  drainage  basin  are,  as  a  rule,  bold 
and  broad.     The  hills  rise  within  a  short  distance  of  the  stream  several 
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hundred  feet  on  either  side,  and  the  upland  plateau  is  to  a  large  extent 
wooded,  with  impervious  soil,  no  lake  storage,  and  few  marsh  areas. 
Tributaries  are  ramifying  and  uniformly  distributed,  though  not  very 
numerous,  and  dry  gulleys  or  flood  channels  are  common.  Dikes 
have  been  erected  in  the  cities  of  Ehuira  and  Corning  for  protection 
against  floods.  One  of  the  highest  recorded  freshets  in  the  stream 
occurred  June  1,  1889.  It  was  preceded  by  phenomenal  rainfall, 
aggregating  sevei'al  inches  in  the  course  of  a  few  hours  on  the  night 
of  May  31  and  June  1.  The  discharge  has  been  estimated  at  67  second- 
feet  per  square  mile  from  2,056  square  miles,  or  138,000  second-feet. 

The  gaging  station  was  established  September  7,  1903,  by  R.  E. 
Hoilon,  assisted  by  C.  C.  Covert.  It  is  located  at  the  suspension 
highway  bridge,  midway  between  Chemung,  N.  Y.,  and  Willawana, 
Pa.,  near  the  State  line.  The  bridge  has  a  single  span  of  395  feet. 
The  gage  is  a  standard  chain  gage,  located  near  the  right  end  of  the 
bridge  on  the  upstream  side.  It  is  read  twice  each  day  by  Daniel  L. 
Orcutt.  Discharge  measurements  are  made  from  the  downstream 
side  of  the  bridge.  The  initial  point  for  soundings  is  the  face  of  the 
right  abutment  on  the  downstream  side.  The  channel  is  straight  for 
700  feet  above  and  for  800  feet  below  the  station,  and  the  current  is 
smooth.  The  right  bank  is  high,  cleared,  and  is  not  subject  to  over- 
flow. The  left  bank  is  of  medium  height,  wooded,  and  will  overflow 
at  high  water.  The  bed  of  the  stream  is  composed  of  gravel,  and  is 
clean  and  permanent.  There  is  but  one  channel  at  all  stages.  The 
bench  mark  is  three  nails  driven  into  a  telephone  pole  70  feet  to  the 
right  of  the  initial  point  for  soundings  and  about  30  feet  upstream. 
It  is  marked  with  black  paint,  ''U.  S.  G.  S.  B.  M."  Its  elevation  is 
29.88  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Chemung  River  at  Cfiemungj  N.  Y,,  in  190S, 


Date. 

Hydrographer. 

Gace 
hel^l. 

Dinchaiire. 

Au^nist  27 

C.  C.  Covert 

Feet. 
2.S9 

Seeond-fert 
809 

September  7 

R.  E.  Horton 

.^.2Q 

1,354 

October  2 

H.  H.  Halsev 2. 47 

^11 

October  12 

• 

C.  C.  Covert '. ,      rt  72  ,         R  7fiK 

9 

^., .  ^^ 

HOTT.J 
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Mean  daily  gage  heighty  in  feet,  of  Chemung  River  at  Chemung ,  N,  Y.,  for  190S. 

Nov. 


Day. 

Sept 

1 

2 

3 

4 

5 

6 

3.29 

8 

2,24 

9 

8.19 

10 

3.16 

11 

4.M 

32 

4.66 

IS.... 

3.84 

14.... 

3.46 

3.22 

16 

3.06 

Oct. 


2.24 
^40 

2.52 
2.57 
2.74 
8.30 
3.37 
4.62 
9.97 
7.78 
8.80 
6.74 
6.12 
4.97 
4.47 
4.20 


2.98 
2.88 
3.88 
2.83 
2.86 
2.90 
3.08 
2. 98 
4.98 
2.90 
2.88 
2.86 
2.80 
2.73 
2.68 
2.76 


Dec. 

2.90 
2.88 
2.W 
2.88 
2.82 
2.59 
3. 69 
2.79 
2.69 
2.64 
2.49 
2.49 
2.69 
2.69 
2.69 
2.74 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

17 

2.96 
3.44 
8.46 
8.29 
2.99 
2.84 
2.54 
2.34 
2.84 
2.29 
2.24 
2.24 
2.22 
2.26 
••■.... 

3.92 
7.04 
6.24 
4.90 
4.42 
4.12 
3.87 
4.72 
3.54 
3.44 
3.32 
3.80 
3.24 
3.22 
3.13 

7.06 
8.13 
5.88 
4.88 
4.26 
3.98 
3. 88 
3.83 
3.78 
3.38 
3.28 
3.10 
3.10 
3.10 

2.74 

18 

2.64 

19 

2.64 

20 

2.64 

21 

2.60 

22 

2.74 

23 

2.79 

24 

2.79 

25 

279 

26 

2.74 

27 

2.69 

28 

2.54 

29 

2.44 

30 

2.54 

31 

2.64 

SUSQUEHANNA    RIVER   AT  WASHINGTON    STREET   BRIIX^E,  BINGHAM- 

TON,  N.  Y. 

A  gSLging  station  was  established  on  this  stream  July  «-(l,  1901.  The 
gage  is  located  on  the  upstream  side  of  the  left  span  of  the  Washing- 
ton Street  Bridge.  This  bridge  is  situated  about  800  feet  upstream 
from  the  junction  of  Chenango  and  Susquehanna  rivers.  A  rift 
extends  diagonally  across  the  stream  underneath  the  bridge.  The 
gage  stands  above  a  stretch  of  smooth  water  extending  from  the  crest 
of  the  rift  to  the  dam,  2,800  feet  upstream,  and  the  gage  readings  are 
unaffected  by  backwater  from  Chenango  River  at  ordinary  stages. 
Owing  to  unfavorable  conditions  underneath  the  Washington  Street 
Bridge  discharge  measurements  are  made  at  Exchange  Street  Bridge, 
1,900  feet  upstream.  The  bench  mark  is  a  chisel  draft  on  the  corner 
of  the  left  bridge  abutment  on  the  upstream  side.  Its  elevation 
is  23.71  feet  above  gage  datum.  The  gage  is  read  twice  each  day  by 
E.  F.  Weeks. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  B.  E.  Horton,  district  hydrograph'er. 
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STREAM   MEASUBEMENTS   IN   1903,  PABT  I. 


[NO.  97. 


Discharge  measurements  of  Susquehanna  River  at  BinghamUm  (Exchange  Street  Bridge)  j 

N,  y.,  in  190S. 


Bate. 


April  7 

May  15 

May  19 

June  13 

August  22  . . 
September  3 
October  1 . .  . 
October  1  I.- 
October 13.. 


HydrogT&pher. 


E.  C.  Murphy 

do 

do 

C.  C.  Covert. . 

do 

do 

H.  H.  Halsey 
C.C.  Covert.. 
do 


h2gSt.»  I  ^^^^' 


Feet 
4.13 
2.05 
1.96 
5.25 
2.65 
2.00 
2.14 

16.32 
6.35 


Seoond-frfi. 

5,946 

763 

640 

8,726 

2, 572 

W8 

962 

49,  707 

14,566 


a  Referred  uniformly  to  original  gage  datum. 
Mea7i  daily  gage  heigJU,  in  feet,  of  Susquehanna  River  at  BinghamUm,  N.  Y,,  1901-1903. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1901. 
1 

1 

1.84 
1.96 
1.91 
1.86 
1.86 
1.86 
1.86 
1.91 
1.91 
1.86 
1.94 
1.94 
1.91 
1.96 
1.94 
1.94 
1.96 
2.11 
2.16 
2.06 
8.66 
2.96 
2.61 
4.51 
8.86 
8.21 
2.78 
2.46 
2.86 
2.26 
2.81 

2.21 
2.16 
2.16 
2.21 
2.18 
2.16 
2.06 
2.04 
2.04 
1.96 
1.96 
2.06 
2.04 
2.01 
2.06 
2.16 
2.21 
2.86 
2.86 
2.34 
2.^24 
2.16 
2.06 
2.06 
2.06 
2.04 
2.00 

2.02 
2.04 

2.19 

2 ". 

2.19 

8 

2.16 

4 

2.16 

5 

2.14 

6 

2.06 

7 

2.04 

8 

1.99 

9 

2.04 

10 

1.99 

11 

2.02 

12 

•«..... 

1.96 

13 

1.99 

14 

2.06 

16 

2.14 

16 

2.82 

17 

2.89 

18 

19 

2.26 

20 

2.24 

21 

1 

2.24 

22 

1 

2.26 

28 

1 

2.24 

24 

1 

2.19 

25 

2.14 

26 

2.09 

27 

2.06 

28 

2  06 

29 

2.04 

80 

1 

1 

2  04 

81 

. . . . .  . '  . 

i 

1.91 

2.06 

.- 

1 

JfoT.  '  Dee. 


2.04 
2.02 
1.94 
1.94 
1.96 
1.94 
1.94 
1.94 
1.92 
1.94 
1.92 
1.96 
2.49 
2.96 
2.79 
2.54 
Z44 
2.42 
2.86 
2.89 
2.89 
2.32 
2.29 
2.71 
8.42 
2.94 
2.52 
2.24 
2.34 
2.89 


2.M9 
2.49 
2.64 
2-56 
2.64 
2.44 
2.32 
2.31 
2.44 
5.21 
6.12 
5.32 

4.62 
14.86 
13.74 
9.24 
5.66 
4.29 
3.46 
2.96 
2.76 
3.74 
4.66 
8.96 
3.32 
3.26 
2.86 
2.89 
3.69 
4.06 


BOVT.] 
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Mmndcntygage  height,  in  feel,  of  Susquehanna  River,  at  Binghamton,  N.  Y.,  1901-190S — 

Continued. 


Dny. 

Jan. 

Feb. 

Mar. 

1 

Apr. 

» 

5.20 
5.10 
4.87 
4.55 
4.20 

3.90 
3.83 
4.75 
5.40 
6.70 
5.45 
5.06 
4.70 
4.35 
3.97 
3.70 
3.63 
3.37 
8.17 
3.07 
2,97 
2.86 
2.67 
2.63 
2.56 
2.50 
2.58 
2.58 
2.60 

•  •      ■  •  ■  * 

May. 

June. 

July. 

5.10 
4.23 
3.60 
8.87 
3.43 
3.97 
4.43 
4.35 
4.00 
4.08 
4.77 
4.37 
3.43 
8.08 
2.75 
2.70 
2.63 
2.66 
2.65 
7.27 
10.90 
11.35 
10.00 
8.90 
8.10 
6.87 
5.40 
7.61 
6.07 
5.00 
5.55 

Aug. 

4.90 
5.94 
5.27 
4.51 
3.77 
3.45 
3.37 
3.10 
2.97 
2.83 
2.73 
2.75 
2.80 
2.75 
2.69 
2.49 
2.40 
2.36 
2.30 
2.80 
2.35 
2.85 
2.27 
2.27 
2.25 
2.25 
2.20 
2.25 
2,27 
2.80 
2.17 

Sept. 

2.13 
2.13 
2.13 
2.15 
2,13 
2.07 
2.05 
2,10 
2,07 
2.25 
2,25 
2.25 
2.23 
2,15 
2.16 
2.10 
2.06 
2.05 
2.06 
2.00 
1.95 
1.95 
2.00 
1.97 
2.00 
2.35 
2.63 
2.55 
5.00 
3.80 

Oct. 

4.67 
4.25 
3.67 
3.85 
2.90 
2.93 
2.83 
2.77 
2.75 
2.67 
2.55 
2.67 
2.77 
2.90 
2.90 
2,87 
2,75 
2.60 
2,50 
2.60 
2.75 
2.73 
2.57 
2.53 
2.53 
2.50 
2.45 
5.95 
8.30 
7.15 
5.53 

Nov. 

4.60 
4.07 
3.70 
3.47 
3.27 
3.13 
3.07 
3.00 
2.83 
2.77 
2.70 
2.65 
2.65 
2.75 
2.67 
2.55 
2.55 
2.63 
2.47 
2.50 
2.45 
2.45 
2.47 
2.45 
2.47 
2.53 
2.70 
2.85 
2.90 
2.83 

Dec. 

19Q2. 
1 

3.22 
3.39 
3.22 
3.56 
3.22 
3.14 
3.02 
2.82 
2.66 
2.54 
2.52 
2.46 
2.57 
2.46 
2.34 
2.32 
2.24 
2.22 
2.42 
2.64 
2.14 
2.56 
4.76 
5.16 
4.22 
3.39 
3.14 
3.67 
;    4.02 
3.34 
2.86 

2.56 
2.54 
2.56 
3.24 
2.96 
2.66 
2.72 
2.74 
2.79 
2.72 
2.84 
2.64 
2.42 
2.84 
2.24 
2.26 
2.19 
2.14 
2.16 
2.16 
2.19 
2.12 
2.24 
2.29 
2.16 
112 
2.42 
5.46 

15.50 

19.22 

17.69 

13.79 

9.19 

6.36 

5.59 

5.34 

5.04 

5.74 

5.59 

7.81 

11.19 

11.94 

10.61 

.  8.42 

11.82 

11.87 

9.47 

6.82 

5.72 

5.49 

5.61 

5.76 

5.44 

4.92 

4.56 

4.44 

5.80 

6.70 

5.58 

2.85 
2.85 
2.75 
2.65 
2.66 
2.67 
2.57 
2.53 
•2.46 
2.45 
2.35 
2.83 
2.80 
2.80 
2.27 
2.25 
2.26 
2,15 
2.15 
2.16 
2.25 
2.33 
2.85 
2,25 
2.20 
2.87 
2.55 
2.53 
2.47 
2.40 
2.35 

2.85 
2,37 
2.30 
2.63 
3.07 
2.85 
2.63 
2,67 
2.65 
2.60 
2.47 
2.47 
2.57 
2.67 
2.65 
2.66 
2.t'» 
2.55 
2.50 
2.50 
2.45 
2.47 
2.57 
2.50 
2.37 
2.27 
2.37 
2.87 
2.85 
6.96 

2.75 

«) 

2.73 

3 

2.86 

4 

3.10 

5 

3.33 

tf 

8.18 

1.. ............ 

2.93 

S 

9 

10 

11 

12 

2,77 
2.78 
2.86 
2.83 
2.96 

13 

2.83 

14 

2.67 

15 

2.76 

16 

2.93 

17 

\h 

7.13 
7.65 

:9 

20 

6.70 
5.87 

21 

6.28 

•22 

9.46 

a 

10.62 

24 

8.20 

25 

36 

6.28 
6.63 

27 

4.98 

28 

29 

30 

4.48 
3.96 
3.80 

31 

•3.68 
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(no.  IIT. 


Mean  daily  gage  heighij  infeety  of  Susquehanna  River  at  Binghamton^  X.  )'.,  1901-J9fjS — 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

[ 

1.85 
1.87 
1.85 
1.80 
1.83 
1.80 
1.77 

i.a5 

1.80 
1.80 
1.80 
2.77 
6.35 
3.45 
3.03 
2.63 
2.60 
2.45 
2.35 
2.30 
2.63 
3.77 
4.45 
5.03 
4.43 
3.97 
3.40 
2.95 
3.03 
3.66 

July. 

• 

3.35 
3.00 
2.73 
2.57 
2.46 
2.85 
2.27 
2.25 
2.20 
2.17 
2.13 
2.10 
2.10 
2.07 
2.13 
2,07 
2.06 
2.10 
2.17 
2.15 
2.23 
2.25 
3.80 
4.66 
3.43 
2.80 
2.60 
2.45 
2.85 
2.47 
2.70 

Aug. 

Sept. 

Oct. 

Nov. 

!>«». 

1903. 
1 

3.40 
3.30 
3.70 
5.15 
5.33 
4.63 
3.83 
3.75 
3.45 
6.06 
5.55 
5.93 
6.00 
6.07 
5.85 
5.80 
5.53 
5.10 
4.60 
4.16 
4.3P 
6.53 
6.63 
5.63 
4.80 
4.53 
4.23 
4.20 
6.35 
9.68 
10.28 

8.60 
7.20 
7.23 
8.27 
9.60 
7.95 
6.35 
5.00 
4.65 
4.33 
4.20 
5.47 
6.95 
6.07 
4.97 
4.40 
3.65 
3.13 
3.27 
3.57 
3.75 
3.63 
3.55 
3.25 
3.20 
3.15 
2.95 
6.80 

12.92 

10.82 

7.75 

6.17 

5.63 

6.43 

6.30 

6.li5 

10. 75 

10.65 

11.55 

11.47 

9.67 

7.75 

6.65 

6.03 

5.55 

5.45 

5.13 

4.75 

4.60 

5.60 

7.57 

12.11 

11.48 

9.20 

7.15 

6.07 

5.70 

5.30 

6.20 

6.66 
5.85 
5.15 
5.05 
4.80 
4.33 
4.17 
4.95 
5.63 
5.05 
4.70 
4.40 
4.03 
3.73 
4.05 
3.97 
3.73 
3.47 
3.23 
3.07 
2.90 
2.77 
2.70 
2.65 
2.60 
2.57 
2.50 
2.45 
2.40 
2.35 

2.33 
2.27 
2.25 
2.25 
2.23 
2.20 
2.17 
2. 15 
2.15 
2.10 
2.05 
2.a5 
2.05 
2.05 
2.05 
2.00 
2.00 
2.00 
2.00 
1.95 
1.95 
1.95 
1.95 
1.87 
1.86 
1.85 
1.87 
1.90 
1.90 
1.87 
1.85 

2.66 
2.43 
2.80 
2.25 
2.50 
3.17 
3.25 
3.03 
2.80 
2.63 
2.73 
2.83 
2.70 
2.60 
2.55 
2.43 
2.33 
2.30 
2.27 
2.27 
2.46 
2.66 
2.40 
2.80 
2.25 
2.70 
4.^3 
3.57 
10.63 
10.53 
a57 

6.65 
5.17 
4.30 
3.70 

2.70 
2.67 
2.55 
2.65 
2.67 
2.60 
2.50 
2.37 
2.80 
2.37 
2.60 
2.45 
2.45 
2.35 
2.27 
2.20 
2.23 
2.20 
2.15 
2.10 
2.10 
2.10 
2.07 

2.07 
2.18 
2.15 
2.10 
2.13 
2.25 
•2.35 
2.70 
7.97 
15.49 
16.35 
12. 12 
8.17 
5.99 
5.09 
4.49 
4.22 
7.55 
7.89 
6.55 
5.47 
4.82 
4.25 
4.02 
3.92 
3.67 
3.62 
3.45 
3.45 
3.42 
3.85 

'  3.25 
3.07 
2.95 
2.85 
2.85 
3.05 

:  3.17 
2.97 
2.85 
2.75 
2.72 
2.67 
2.62 
2.59 
•2.52 
2.52 
5.70 
6.89 
5.46 
4.25 
8.67 
3.85 
3.29 
S.S9 
3.32 
3.05 
•2.87 
2.79 
2.85 
2.85 

2. 62 

2 

2.X^ 

3 

2.<o 

4 

2L*v'» 

5 

2.C2 

6 

2.47 

7 

2.  :*:! 

8 

2.  r>2 

9 

2. 57 

10 

2.29 

11 

2.45 

12 

2.  .VS 

13 

2.65 

14 

3.17 

15 

16 

17 

18 

3.22 
3.12 
2.97 
2.^5 

19 

2.T9 

20 

'1.C2 

21 

4.tf7 

22 

5.  ::9 

23 

4.97 

24 

4.25 

25 

4.U5 

26 

3.79 

27 

8.72 

28 

3.15 

29 

ao 

S.o7 
8.(5 

31 

3.75 

HOTT.] 
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Rating  table  for  SuMpuhanmi  River  at  Ringhamttmy  N,  Y.^from  July  St^  1901  ^  to 

Deretnftfr  SI,  1903. 


heS^t 

1 
Discharge. 

Gage 
height. 

Dimharge. 

Gage 
height. 

Feet. 

DiHcharge. 

Gage 
height. 

DiHoharge. 
Second-feet.  ' 

FetL 

Sectmd-feel. 

Seamd-feet. 

Second-feet. 

/M. 

1.8 

315 

\      4.9 

7,980 

!       8.0 

17,950 

11.1 

29,060 

1.9 

525 

5.0 

8,280 

8.1 

18,300 

11.2 

29,420 

2.0 

740 

5.1 

8,580 

8.2 

18,650 

11.3 

29,780 

2.1 

960 

5.2 

8,880 

8.3 

19,000 

11.4 

30,140 

2.2 

1,180    ; 

5.3 

9,185 

8.4 

19, 350 

11.5 

30,500 

2.3 

1,400 

5.4 

9,495 

8.5 

19,700 

11.6 

30,860 

2.4 

1,625 

5.5 

9,805 

1       8.6 

20,060 

11.7 

31,220 

2.5 

1,855 

5.6 

10,120    ' 

8.7 

20,420 

11.8 

31,580 

2.6 

2,085 

5.7 

10,440 

8.8 

20,780 

11.9 

31,940 

2.7 

2,315    1 

5.8 

10,760 

8.9 

21,140 

12.0 

32,300 

2.8 

2,545 

1      5.9 

11,080 

9.0 

21,500 

12.1 

32,660 

2.9 

2,785 

6.6 

11,400 

9.1 

21,860 

12.2 

33,020 

3.0 

3,025 

6.1 

11,720 

9.2 

22,220 

12.3 

33,380 

3.1 

3.265 

6.2 

12,040 

9.3 

22,580 

12.4 

33,740 

3.2 

3,505 

6.3 

12,360 

9.4 

22,940 

12.5 

34,100 

3.3 

3,755 

6.4 

12,680 

9.5 

23,300 

12.6 

34,470     ! 

3.4 

4,005 

6.5 

13,000 

9.6 

23,660 

12.7 

»J4,  o4U 

3.5 

4,255 

6.6 

13,320 

9.7 

24,020 

12.8 

35,210 

3.6 

4,605 

6.7 

1^,640 

9.8 

24,380 

12.9 

35,580 

3.7 

4,755 

6.8 

13,960 

9.9 

1 

24,740 

13.0 

35,950 

3.8 

5,005 

6.9 

14,280 

10.0 

25,100 

13.5 

37,820 

3.9 

5,255 

,       7.0 

14,600 

10.1 

25,460 

14.0 

39,  720 

4.0 

5,510 

7.1 

14,930 

10.2 

25,820 

14.5 

41,650 

4.1 

5,770 

7.2 

15,260 

10.3 

26,180 

15.0 

43,600 

4.2 

6,030 

7.3 

15,590 

10.4 

26,540 

15.5 

45,550 

4.3 

6,300 

7.4 

15,920 

10.5 

26,900 

16.0 

47,500 

4.4 

6,570 

7.5 

16,250 

10.6 

27,260 

17.0 

51,500 

4.5 

6,845     ! 

7.6 

16,590 

10.7 

27,620 

18.0  ■ 

55,500 

4.6 

7,125 

16,930 

10.8 

27,980     ' 

19.0 

59,500 

4.7 

7,405 

7.8 

17,270 

[    10.9 

28,340    ' 

20.0 

as,  500 

4.8 

1 

7,690 

7.9 

17,610 

11.0 

28,700 
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Estimated  montJdy  diacharge  of  Susquehanna  River  at  Binghamton,  N,  Y.^for  1901-1903. 

[Drainage  area,  2,400  square  miles.] 


Month. 


1901. 

August 

September 

October 

November 

December 

1902. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December , 

The  year  . . 

1903. 

January 

February 

March 

April 

May 

June 

July 

August , 

September 

October 

November 

December , 

The  year  . . , 


Discharge  in  aecond-feet. 


Maximum. 


G 
1 
1 
4 
43 


8 

9 

60 

10 

2 

14 
29 
11 

8 
19 

7 
27 


60 


25 
23 
35 
13 
1 

9 

7 
27 
13 
48 
14 

9 


48 


845 
510 
625 
055  ' 

210  ! 


730 
650 
300 
440 
665 
600 
960 
240 
280 
000 
125 
260 


300 


820 
660 
580 
480 
466 
340 
265 
260 
160 
900 
280 
495 


Minimum. 


900 


399 
652 
652 
567 
1,444 

1,070 
1,004 
6,705 
1,855 
1,070 
1,334 
2,154 
1,114 
630 
1,>40 
1,740 
2,246 

630 


3,  755 

2,905 

6,845 

1,510 

420 

252 

850 

1,290 

894 

894 

1,901 

1,400 

252 


Mean. 


1,475 

988 

1,034 


3 
2 

19 

5 
1 
2 

9 
2 
1 
4 
2 


5 


9 

9 

17 

5 

2 
1 
4 
2 
10 

3 
3 


454 
514 


177 
a58 
701 
285 
672 
373 
587 
941 
420 
197 
734 
461 


217 

360 
248 
275 
344 
821 
680 
914 
413 
654 
108 
890 
556 


930 


Run-off. 

Second-feet 

per  square 

mile. 

1 

1 

Depth  in 
inches. 

0.61 

0.70 

.41 

.46 

.43 

.50 

.61 

.68 

3.13 

3.61 

1.32 

1.52 

.86 

.89 

8.21 

9.48 

2.20 

2.45 

.70 

.81 

.99 

1.10 

4.00 

4.61 

1.23 

1.42 

.59 

.66 

1.75 

2.02 

1.14 

1 

1.27 

,          3.11 

3.59 

2.18 


3.90 
3.a5 
7.19 
2.23 

.34 
1.12 

.80 
1.84 
1.11 
4.21 
1.62 
1.48 

2.47 


29.82 

4.50 
4.01 
8.29 
2.49 

.39 
1.25 

.92 
2.12 
1.24 

4.a^ 

1.81 
1.71 


33.58 


hoyt]  SUSQUEHANNA    RiVER   DRAINAGK   BASIN.  29Y 

CHENANGO   RIVER  AT  (^OURT  STREET  BRIIXJE,  BINGHAMTON,  N.  Y. 

This  station  was  established  July  31,  1901.  The  gage  is  located  on 
the  upstream  side  of  the  first  span  from  the  right  bank  of  Court  Street 
Bridge,  in  Binghamton.  It  is  a  boxed  wire  gage  secured  to  the  verti- 
cal supports  of  the  hand  railing  by  means  of  U-bolts.  The  bench  mark 
is  a  circular  chisel  draft  on  the  upstream  corner  of  the  bridge  seat  on 
the  left  abutment.  Its  elevation  is  34.02  feet  above  gage  datum.  The 
Court  Street  Bridge  stands  squarely'  across  the  stream,  which  has  a 
nearly  horizontal  bed  of  gravel  and  small  cobblestones,  affording  a 
smooth,  uniform  current  for  gaging.  The  channel  is  obstructed  by 
three  masonry  piers  supporting  the  four  spans  of  the  bridge,  79  feet 
clear  width  each,  the  bridge  having  a  total  length  of  337  feet  between 
abutments.  The  bridge  is  situated  2,500  feet  above  the  mouth  of 
Chenango  River.  A  small  rift  l)elow  the  bridge  cuts  off  backwater 
from  Susquehanna  River  at  ordinary  stages  of  the  rivers.  For  peri- 
ods during  freshets  or  at  times  when  there  is  an  abnormal  rise  on  one 
stream,  accompanied  by  a  similar  rise  in  the  other  stream,  either  the 
Chenango  or  Susquehanna  River  record  at  Binghamton  may  be  affected 
by  backwater,  indicating  a  too  great  discharge.  For  freshets  of  con- 
siderable duration  the  flow  of  the  two  streams  will  be  more  nearly 
equalized.  Gage  readings  on  Chenango  River,  as  well  as  those  on 
Susquehanna  River  at  Binghamton,  are  taken  by  E.  F.  Weeks.  In 
estimating  run-off  of  Chenango  River  the  area  directly  tributary  to 
.storage  reservoirs,  from  which  diversion  is  made  to  supply  Erie  Canal, 
has  been  deducted  from  the  total  area  naturally  tributary  to  Chenango 
River.  The  diversion  area  of  six  reservoirs  at  the  head  of  Chenango 
River,  whose  outflow  is  turned  into  Erie  Canal  through  Oriskany 
Creek,  is  30  square  miles. 

The  diversion  area  of  De  Ruyter  reservoir  at  the  head  of  Tiough- 
nioga  River,  whose  outflow  is  turned  into  Erie  Canal  through  Lime- 
stone Creek,  is  18  square  miles.  These  two  areas  have  been  subtracted 
from  the  natural  drainage  area  of  1,582  square  miles,  giving  l,5tS4r 
square  miles  as  an  effective  area.  This  estimate  is  approximate,  as  no 
allowance  for  direct  inflow  to  feeder  channels  from  additional  areas, 
nor  for  waste  into  the  original  stream,  has  been  made.  The  gross 
area  from  which  more  or  less  run-off  is  diverted  is  about  105  square 
miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Discharge  measurements  of  Chenango  River  at  BinghamUm,  N.  Y.  {Court  Street  Bridge)^ 

in  1903. 


Date. 


April  6.... 
May  15.... 
June  13  . . . 
August  21  . 
October  1  . 
October  10. 
AugUHt  19  . 


Hydrogrn^pher. 


E.  C.  Murphy 
do 

C.  C.  Covert . . 

do 

H.  H.  Halsey. 
C.  C.  Covert . . 
J.  C.  Hoyt.... 


a  Ga^e  readinf^  referred  to  oriKinal  datum. 


Mean  daily  gage  Iieighi,  in  feet,  of  Chenango  Rir.er  nt  Binghamton,  N.  Y.^  for  1901-19*^1. 


3. 


6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
90. 
81. 


Day. 


1901. 


Jan. 


Feb. 


Mar. 


rVpr.     May. 


June. 


July. 


Aug. 


5.18 
5.12 
5.10 
5.10 
5.05 


Sept. 


5.58 
5.75 
5.58 
5.50 
5.42 


I 
(k't.   I  Nov.     De<' 


5.70 


5.50  ! 

5.51  , 
5.68  I 
5.64 


5.46 
5.30 
5.25 
5.28 
5.26 


5.20 

5.28 

5.50 

5.25 

6.05 

6.22 

5.46 

6.25 

5.10 

5.20 

6.47 

5.22 

'    5.20 

5.18 

5.40 

5.23 

6.20 

6.15 

5.37 

6.21 

5.22 

5.15 

6.84 

5.13 

5.20 

5.18 

6.33 

5.26 

5.18 

5.30 

6.42 

6.85 

6.12 

6.48 

6.47 

6.46 

5.15 

6.36 

6.40 

6.19 

6.35 

5.42 

6.08 

6.11 

'    5.90 

5.56 

5.89 

6.10 

1    5.60 

5.62 

5.85 

6.06 

6.48 

5..^'> 

5.80 

6.06 

5.40 

5. 4f. 

5.82 

6.00 

1    5.55 

5. 45 

5,78 

5.96 

6.68 

5.80 

5.75 

6.95 

5.48 

5.22 

5.70 

6.M 

6.70 

5.20 

6.66 

6.71 

6.20 

5.25 

6.67 

7.78 

5.65 

6.24 

6.48 

7.18 

5.38 

5.25 

6.46 

6.63 

5.30 

6.39 

6.06 

6.25 

6.16 

5.40 

6.20 

5.20 

5.88 

5.85 

6.32 

'  5.20 

6.39 

6.12 
6.33 
6.60 
6,« 
6.19 
5.96 
5.90 
6.02 
6.08 
8.14 
10.00 
8,S2 

^4S 
19.54 
17  67 
12.61 
9.41 
8.11 
7.39 
CM 
CM 
T.26 
8.18 
7.41 
6.* 
<j.}<3 
6.50 
6.52 
7.30 
7.36 
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Mean  daily  gage  heighty  infeet^  of  Chenango  River  at  Binghamtatij  N.  Y.^for  1901-19CS — 

Continued. 


P>«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JuDe. 

July. 

1UU2. 

1 

6.G2 
6. 64 
6.74 

6.31 
6.25 
6.13 

18.75 
22.75 
21.65 

8.65 
8.61 

8.45 

6.61 
6.82 
6.22 

6. -25 
6.13 
6.00 

8.58 

9 

7.88 

3 

7.39 

4 

6.91 

6.S4 

17.85 

8.10 

6.22 

6.27 

7.43 

5 

6.64 
6.61 

6.20 
6.19 

12.80 
9.98 

7.82 

6.22 
6.12 

7.00 
6.63 

7.13 

6 

7.46 

7 

6.52 

6.16 

9.25 

7.60 

6.12 

6.35 

8.20 

8 

6.30 

6.20 

9.02 

7.58 

6.12 

6.35 

8.00 

9 

&22 

6.21 

8.68 

8.12 

6.12 

6.37 

7.80 

10 

6.12 
6.14 
6.02 
5.87 

6.08 
6.10 
5.96 
5.90 

9.45 

9.28 

11.60 

15.08 

8.50 
8.98 
8.78 
8.48 

6.00 
5.97 
5.92 
5.87 

6.35 
6.20 
6.87 
6.80 

7.88 

11 

9.23 

12 

8.40 

13 

7.40 

U 

5.88 

5.84 

15.78 

8.22 

5.82 

6.35 

6.96 

15 

5.89 

5.77 

14. 18 

7.80 

5.77 

6.25 

6.68 

16 

5.91 
5.88 

5.86 
6.76 

11.98 
15.86 

7.42 
7.18 

5.T2 
5.74 

6.23 
6.25 

6.56 

17 

6.56 

18 

6.76 

5.78 

16.72 

7.05 

5.72 

6.15 

6.48 

19 

5.78 

5.74 

13.10 

6.90 

5.62 

6.05 

6.80 

2D 

5.78 

5.71 

10.48 

6.80 

5.77 

6.05 

11.36 

21 

5.66 

6.02 

8w24 

<    8.66 

5.64 
5.67 
5.68 
5.66 

9.40 
9.20 
9.32 
9.38 

6.72 
6.64 
6.52 
6.40 

6.05 
6.93 
5.83 
5.77 

6.53 
6.28 
6.33 
6.16 

15.02 

22 

16.02 

23 

13.52 

24 

12.31 

25 

7.62 

5.68 

8.96 

6.32 

6.00 

6.00 

11.47 

26 

6.86 
6.86 

5.73 
6.08 

8.48 
8.15 

6.20 
6.20 

6.36 
6.63 

6.06 

6.18 

9.62 

27 

8.62 

28 

7.28 
7.39 

8.92 

8.15 
!    8.95 

6.14 
6.14 

6.35 
6. -25 

6.16 
6.73 

11.62 

29 

9.70 

30 

6.85 

9.28 

6.30 

6.23 

10.66 

8.62 

a 

j    6.«) 

8.98 

6.20 

9.30 

Aug.     Sept.     Oct. 


8.46 
9.46 
8.47 
7.R2 
7.82 
7.00 
7.02 
6.87 
6.80 
6.67 
6.52 
6,77 
6.72 
6.40 
6.24 
6.-22 
6.10 
6.04 
6.00 
6.00 
5.71 
6.00 
5.91 
6.88 
5.84 
5.81 
5.71 
5.78 
5.74 
5.74 
5.66 


5.58 
5.54 
5.56 
5.48 
5.46 
6.44 
5.48 
5.46 
5.48 
5.86 
6.08 
6.81 
5.66 
5.61 
5.56 
5.46 
5.41 
5.36 
5.36 
6.31 
5.28 
5.26 
5.31 
5.28 
5.31 
5.54 
6.76 
5. 66 
7.64 
6.44 


7.28 
7.  "26 
6.68 
6.-28 
6.04 
6.28 
6.56 
6.44 
6.46 
6.31 
6.14 
6.16 
6.16 
6.36 
6.64 
6.31 
6.11 
6.01 
5.96 
6.81 
6.86 
6.51 
6.34 
6.31 
G.31 
6.21 
6.16 
9.30 
11.71 
10.41 
8.96 


Dec. 


8.04 

7.56 

7.26 

6. 98 

6.84 

6.74 

6.71 

7.58 

6.44 

6.34 

6.-28 

6.24 

6.48  I 

6.41 

6.31  I 

6.16 

6.11 

6.08 

6.06 

6.11 

6.06 

6.08 

6.08 

6.16 

6. -21 

6.28 

6.78 

7.06 

6.78 

6.61 


6.54 
6.48 
6.68 
7.24 
7.14 
6.74 
6.61 
6.51 
6.26 
6.18 
6.66 
6.54 
6.24 
6.01 
6.11 
6.04 
10.58 
10.94 
9.91 
9.06 
8.51 
12.84 
14.08 
11.28 
9.31 
8.71 
8.24 
7.64 
7.24 
7.28 
6.98 
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Mean  daily  gage  height^  in  feet,  of  Chenango  River  at  Binghamton,  N,  F.,  for  1901-1 90S — 

Ck>ntinaed. 


Day. 

JaD. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1908. 
1 

6.76 
6.64 
7.21 
8.78 
8.64 
7.96 
7.34 
7.24 
6.96 
9.56 
9.34 
9.36 
9.26 
9.08 
9.14 
9.14 
8.96 
8.54 
7.86 
7.38 
7.74 
9.84 
9.86 
8.71 
7.98 
7.96 
7.66 
7.71 
8.74 
13.31 
18.74 

12.04 

10.61 

10.56 

11.94 

13.38 

11.46 

9.81 

8.54 

8.16 

7.84 

7.76 

9.01 

10.24 

9.28 

8.21 

7.84 

7.24 

6.44 

6.68 

6.71 

6.88 

6.81 

6.91 

6.76 

6.68 

6.64 

6.56 

9.96 

16.49 

14.34 

11.18 

9.71 

9.06 

10.14 

10.01 

10.08 

14.68 

14.28 

15. -26 

15.24 

13.16 

UM 

10.26 

9.56 

9.08 

9.14 

8.78 

8.36 

8.16 

9.48 

11.38 

15.73 

14.96 

12. 56 

10.54 

9.54 

9.16 

8.61 

9.78 

10.14 
9.14 
8.56 
8.51 
8.24 
7.78 
7.66 
8.76 
9.11 
8.54 
8.18 
7.81 
7.51 
7.26 
7.48 
7.41 
7.21 
6.98 
6.76 
6.66 
6.44 
6.36 
6.31 
6.24 
6.11 
6.11 
6.04 
5.96 
5.88 
5.86 

5.81 
5.76 
5.74 
5.71 
5.68 
5.64 
5.61 
5.58 
5.66 
5.56 
5.56 
5.51 
5.51 
5.48 
5.46 
5.46 
5.46 
5.41 
5.88 
5.36 
5.86 
5.34 
5.26 
5.26 
5.26 
5.21 
5.21 
5.21 
5.24 
5.21 
5.16 

5.06 
5.11 
5.11 
5.06 
5.06 
5.06 
4.94 
5.24 
5.11 
5.06 
5.11 
5.71 
7.97 
6.62 
6.29 
6.12 
5.92 
5.72 
5.75 
6.82 
6.62 
8.67 
8.19 
8.99 
8.32 
7.87 
7.27 
6.77 
6.69 
6.89 

6.59 
6.42 
6.12 
5.97 
•5.89 
5.82 
5.85 
5.77 
5.67 
5.57 
6.47 
5.47 
5.42 
5.42 
5.42 
5.49 
5.57 
5.49 
5.72 
5.89 
5.79 
5.87 
6.67 
7.15 
6.09 
5.77 
5.65 
5.57 
5.  .W 
5.65 
5.59 

5.57 
5.52 
5.45 
5.45 
6.57 
6.49 
6.47 
6.32 
5.99 
6.22 
6.52 
6.27 
6.27 
6.07 
5.95 
5.79 
5. 69 
5.69 
5.59 
7.07 
6.89 
6.29 
5.99 
5.79 
5.79 
7.63 
7.59 
6.89 
14.61 
14.36 
12.11 

10.01 
8.66 
7.83 
7.29 
6.96 
6.66 
6.46 
6.31 
6.19 
6.13 
6.36 
6.49 
6.19 
6.  OS 
5.93 
5.89 
5.86 
6.21 
6.23 
5.99 
5.89 
5.81 
5.71 
5.69 
5.66 
5.61 
5.56 
5.61 
5.59 
5.59 

5.51 

5.56 

5.81 

5.83 

5.83 

7.33 

6.71 

6.66 

11.  M 

19.06 

19.91 

15.48 

11.42 

9.45 

8.58 

7.95 

7.78 

11.55 

11.72 

10.20 

9.08 

K.40 

7.88 

7.72 

7.55 

7.25 

7.15 

7.10 

7.20 

7.18 

7.10 

6.88 
6.72 
6.68 
6.55 
6.60 
6.92 
6.82 
6.58 
6.48 
6.40 
6.40 
6.32 
«.25 
6.22 
6.15 
6.15 
9.03 
10.10 
8.50 
7.42 
6.92 
6.75 
6,72 
6.85 
6.78 
6.40 
6.S2 
6.38 
6.18 
6.20 

6.22 

2 

6.(^ 

3 

6. -20 

4 

6,20 

5 

s.i.s 

6 

6.12 

7 

r>.08 

8 

6.05 

9 

6.05 

10 

5.90 

11 

5.90 

12 

6.00 

13 

6.30 

14 

6.35 

16 

6.15 

16 

6.10 

17 

6.10 

18 

6.  a") 

19 

5.92 

20 

.5.9K 

21 

7.35 

22 

as-s 

23 

h.lO 

24 

7.48 

25 

7.S) 

26 ..... 

27 

7.1H 
6.92 

28 

r>.  48 

29 

6.4S 

80 

6.n0 

31 

fv45 
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Rating  table  for  Chenango  River  at  Bingkamton,  N.  Y.,  from  August  i,  1901  f  to 

December  Sly  190S, 


Gace 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Gage, 
height. 

Diachaige. 

Gage 
height. 

Diflcharge. 

FaL 

Seetmdrjeet. 

Feet, 

Secondrfeet. 

FeeL 

Second-feet. 

Feet. 

Second-feet. 

5.0 

160 

7.9 

3,950 

10.8 

8,970 

13.7 

14, 670 

5.1 

256 

8.0 

4,100 

10.9 

9,160 

13.8 

14,880 

5.2 

352 

8.1 

4,250    ' 

11.0 

9,360 

13.9 

15,090 

5.3 

450 

8.2 

4,400 

11.1 

9,540 

14.0 

15,300 

5.4 

550 

8.3 

4,550 

11.2 

9,730 

14.1 

15, 510 

5.5 

650 

8.4 

4.700  : 

11.3 

9,920 

14.2 

15,720 

5.6 

760 

8.5 

4,850 

11.4 

10, 110 

14.3 

15,930 

5.7 

875     1 

I 

8.6 

5,020 

11.5 

10,300 

14.4 

16, 140 

5.8 

995 

8.7 

5,190 

11.6 

10,490 

14.5 

16,350 

5.9 

1,115    1 

8.8 

5,360 

11.7 

10,680 

14.6 

16,560 

6.0 

1,235    ; 

8.9 

5,530 

11.8 

10, 870 

14.7 

16, 770 

6.1 

1,365 

9.0 

5,700 

11.9 

11,060    ' 

'     14.8 

1 

16,980 

6.2 

-1, 495    ■ 

9.1 

5,880 

12.0 

11,250 

14.9 

17,190 

6.3 

1,625    ! 

9.2 

6,060 

12.1 

1 

11,450 

15.0 

17,400 

6.4 

1,755     1 

9.3 

6,240 

12.2 

11,650 

15.5 

18,450 

6.5 

1,885     , 

9.4 

6,420 

12.3 

11,850 

16.0 

19,500 

6.6 

2,025     ' 

9.5 

6,600 

12.4 

12,050 

16.5 

20,600 

6.7 

2,165  : 

9.6 

6,780 

12.5 

1 

12,250 

17.0 

21,700 

6.8 

2,305 

9.7 

6,960 

12.6 

12,450 

17.5 

22,800 

6.9 

2,450 

9.8 

7,140 

!     12.7 

12,650 

18.0 

23,950 

7.0 

2,600 

9.9 

7,320 

1     12.8 

12,850 

18.5 

25,100 

7.1 

2,750 

10.0 

7,500 

12.9 

1 

13,050 

19.0 

26,300 

7.2 

2,900 

10.1 

7,680 

13.0 

13,250 

'     19.5 

27,500 

1      7.3 

3,050 

10.2 

7,860 

13.1 

13,450 

20.0 

28,800 

'      7.4 

3,200 

10.3 

8,040 

13.2 

13,650 

21.0 

31,400 

7.5 

3,350 

10.4 

8,220 

;     13.3 

13,850 

.     22.0 

34,000 

7.6 

3,500 

10.5 

8,400 

13.4 

14,050 

23.0 

36,600 

7.7 

3,650 

10.6 

8,590 

13.5 

14,250 

24.0 

39,200 

7.8 

3,800 

10.7 

8,780 

13.6 

1 

14,460 
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Estimated  monUdy  discharge  of  Chenango  River  at  Binghamton,  N,  Y,,  for  1901-1903, 

[Drainage  area  1,584  square  miles.] 


Month. 


1901. 


August 

September. 
October  . . . 
November , 
December  , 


1902. 


January  . . . 
Febniary . . 

March 

April 

May 

June , 

July 

August . . . . 
Septeml^er, 
October  ... 
November . 
December  . 


Di8chaiiB:e  iu  second-feet. 


Maximum. 


1 

1 

3 

27 


5 
5 

5 
2 
8 

17 
6 
3 

10 
4 

15 


Theyear '      35 


1903. 


January  . . 
Febniary . 

March 

April 

May , 

June 

July 

August 

September 
October  ... 
November , 
December 


The  vear 


28 


165 
091 
H46 
800 
630 


105 
530 
950 
700 
067 
495 
400 
510 
575 
680 
175 
405 

950 


Minimum. 


14, 

775 

14, 

050 

20, 

800 

7, 

770 

1, 

007 

5, 

700 

2, 

825 

16, 

560 

7, 

500 

28, 

540 

7, 

680 

4, 

625 

208 
304 
480 
285 
1,115 


827 

804 

4,325 

1,417 

782 

1,235 

1,859 

827 

410 

1,187 

1,313 

1, 248 


540 


410 

2,081 

1,807 

4, 325 

1,067 

314 

103 

570 

600 

716 

661 

1,430 

1,115 

103 


Mean. 


Run-off. 


576 

524 

807 

1,204 

4,750 


1,960 
1,.339 
11,717 
3,246 
1,307 
1,820 
6,011 
2,002 
809 
2,539 
1,999 
4,273 


3,252 

5,289 
5,291 
10,114 
3,210 
608 
1,737 
1,039 
2,812 
1,763 
6,243 
2,385 
1,886 

3,632 


Seoond-feet 

per  square 

mile. 


Depth  in 
inches. 


0.38 
.34 
.53 
.78 

3.10 


0.41 
.38 
.61 
.87 

3.57 


1.28 

.87 

7.64 

2.12 

.85 

1.19 

3.92 

1.30 

.53 

1.66 

1.30 

2.79 

2.12 


3.44 
3.44 
6.59 
2.09 

.40 
1.13 

.68 
1.83 
1.15 
4.07 
1.65 
1.23 

2.30 


1.48 

.91 

8.81 

2.37 

.98 

l.S^ 

4. 52 

1.50 

.59 

1.91 

1.45 

3.22 

29.07 


3.97 
3.58 
7.60 
2.a3 

.46 
1.26 

.78 
2.11 
1.28 
4.69 
1.73 
1.42 

31.21 
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PATAPSCO  RIVER  DRAINAGE  BASIN. 

Patapsco  River  is  formed  by  the  junction  of  the  North  Bi^anch  and 
the  Souths  or  Piney,  Branch  near  Marriotsville,  Md.,  and  flows  in  a 
southeasterly  direction  into  Chesapeake  Bay  13  miles  south  of  Balti- 
more. Both  branches  rise  in  the  central  part  of  Maryland.  The 
river  carries  a  small  volume  of  water,  but  has  considerable  fall,  so  that 
a  large  nunil)cr  of  small  water  powers  have  been  developed  along  its 
course.  These  are  made  valuable  by  their  close  proximity  to  a  large 
city.     The  drainage  basin  is  a  hilly  country  largely  under  cultivation. 

PATAPSCO   RIVER  AT  WOODSTOCK,    MD. 

This  station  was  established  August  6,  1896,  by  E.  G.  Paul.  The 
original  wire  gage  was  destroyed  when  the  bridge  was  repaired  Jan- 
uary 20-^5,  1899.  A  new  wire  gage  was  established  January  30, 
1899,  on  the  same  datum.  A  standard  chain  gage  was  installed  by 
W.  C.  Sawyer,  November  11,  1903,  on  the  upper  side  of  the  bridge. 
The  datum  was  not  changed.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  28.28  feet.  The  gage  is  read  twice  each 
day  by  David  Donovan.  Discharge  measurements  are  made  from  the 
upper  side  of  the  iron  highway  bridge  to  which  the  gage  is  attached. 
It  is  located  H  miles  l>elow  the  junction  with  the  North  Branch  and 
near  the  railroad  station.  The  initial  point  for  soundings  is  on  the 
right  bank,  the  points  for  sounding  being  stenciled  on  hand  rail.  The 
channel  is  straight  for  150  feet  above  and  several  hundred  feet  below 
the  station.  At  ordinary  stages  the  river  flows  in  one  channel  100 
feet  wide;  at  high  stages  it  flows  in  two  channels  220  feet  wide. 
The  velocity  is  rapid.  Both  banks  are  high  and  are  not  subject  to 
overflow.  The  right  bank  is  without  trees;  the  left  bank  is  wooded. 
The  bed  of  the  stream  is  rough  and  is  composed  of  bowlders  and  cob- 
blestones. It  is  subject  to  some  change  at  extreme  high  water.  ■  The 
bench  mark  is  a  United  States  Geological  Survey  standard  copper  bolt 
set  in  the  face  of  the  retaining  wall  at  the  entrance  to  the  college 
grounds  at  the  north  end  of  the  bridge.  Its  elevation  is  22.06  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  measuremeitbs  of  Patapgco  Rher  at  Woodstock,  Md.j  in  1903, 


Date. 


March  14 

September  15  . . 
November  11.. 


Hydrographer. 


E.  C.  Murphy  . . . 
Paul  and  Sawyer 
W.  C.  Sawyer  . . . 


Gage 
height. 


Feet. 
4.4S 

3.90 

3.99 


Discharge. 


Second-feet. 
5.97 

2.71 

2.66 
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Mean  daily  gage  fieighty  infeety  of  Patapaco  River  ai  Woodstock,  Md.,for  190S. 


Day. 

Jan. 

Feb. 

4.50 
4.45 
4.46 
5.60 
4.46 
4.45 
4.45 
4.46 
4.45 
4.40 
4.60 
4.45 
4.45 
4.46 
4.55 
4.96 
4.50 
4.45 
4.55 
4.55 
4.65 
4.56 
4.65 
4.66 
4.55 
4.60 
4.60 
7.80 

Mar. 

Apr. 

May. 

4.40 
4.45 
4.45 
4.46 
4.45 

June. 

4.45 
4.30 
4.25 
4.25 
4.fi5 

July. 

5.25 
5.30 
5.15 
6.&5 
6.75 
4.25 
4.25 
4.26 
4.18 
4.05 
4.05 
5.50 
5.80 
4.50 
4.45 
4.45 
4.46 
4.45 
4.55 
4.60 
4.45 
4.35 
4.25 
4.26 
4.25 
4.30 
4.25 
4.26 
4.35 
4.45 
4.50 

Aug. 

4.45 
4.46 
4.45 
4.35 
4.35 
4.25 
4.25 
4.15 
4.05 
4.06 
4.00 
4.00 
4.05 
4.  a") 
1.05 
4.05 
4.1^ 
4.15 
4.15 
4.16 
4.16 
4.15 
4.05 
4.05 
4.15 
4.16 
4.a5 
7.25 
5.80 
4.45 
4.40 

Sept. 

Oct. 

3.96 
3.96 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.90 
3.90 
3.95 
3.90 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
3.95 
3.95 
3.95 
3.95 
3.85 
3.95 

Nov. 

I 

1 

4.25 
4.40 
9.00 
6.10 
4.95 
4.86 
4.65 
4.60 
4.66 
4.30 
4.46 
4.60 
4.60 
4.50 
4.46 
4.85 
4.60 
4.10 
4.05 
4.06 
7.20 
4.85 
4.60 
4.45 
4.46 
4.40 
4.35 
6.66 
4.90 
4.60 
4.55 

5.50 
4.75 

(«) 
(«) 
4.80 
4.60 
4.65 
4.75 
4.65 
4.60 
4.60 
4.46 
4.45 
4.45 
4.85 
4.30 
4.45 
4.35 
4.35 
4.40 
4.65 
4.60 
611.20 
6.95 
6.25 
5.05 
5.05 
5.05 
5.05 
5.06 
5.05 

5.00 
4.85 
4.80 
4.70 
4.70 
4.75 
5.06 
4.75 
4.85 
4.70 
4.55 
4.65 
4.80 
6.00 
6.36 
5.95 
5.45 
5.15 
4.96 
4.85 
4.85 
4.80 
4.85 
4.80 
4.70 
4.65 
4.66 
4.66 
4.50 
4.45 

4.45 
4.30 
4.25 
4.15 
4.05 
4.05 
4.05 
4.05 
4.06 
4.00 
4.06 
4.06 
4.05 
4.05 
4.05 
4.a5 
4.05 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
3.95 
3.95 
3.95 
3.95 
3.90 

3.90 

2 

3.95 

3 

3.96  1 

4 

3.85  ' 

5 

3.95 

6 

4. 45       5. 10 

3.90 

7 

4.46 
4.45 
4.40 
4.35 
4.40 
4.40 
4.30 
4.30 
4.80 
4.30 
4.25 
4.25 
4.25 
4.20 

■ 

4.20 
4.20 
4.10 
5.30 
4.36 
4.25 
4.15 
4.20 
4.25 
5.15 
6.10 

(«) 
(«) 
(«) 
(«) 
(») 
(«) 
4.60 
4.45 
4.30 
4.20 
4.25 
4.26 
4.25 
7.15 
4.70 
4.35 
4.60 
4.35 
4.25 
4.35 
4.40 
4.40 
C13.70 
5.20 

3.90 

8 

3.90  , 

9 

3.90 

10 

3.90 

11 

3.85 

12 

3.95 

18 

3.90 

14 

3.  HO  ' 

15 

3.65 

16 

3.95 

17 

18 

3.H5 ; 

3.75 

19 

3.75 

20 

3.75  ' 

21 

3.80 

22 

3.80 

23 

1 
3.75 

24 

3.80 

25 

3.85  ' 

26 

3.  So 

27 

3.86 

28 

3.85 

29 

3.85  1 

30 

3.  as 

31 



iKi'. 

3.S5 
3A1 
3.«C\ 
3  h5 

3.1.'^ 

3..S5 

3.  V> 

a  96 

4.0.') 
1.06 
4.0?> 
4J«'> 
6.1U 

4.  Si) 
4.tt'> 

4.a'» 

4.(6 
4.(15 
4.05 
4.li5 
4.10 
4.© 
4.05 
4.05 


«  Observer  siek. 


h  Highest  record,  3.30  and  6  p.  m.,  12. 


o  Highest  record,  K  a.  lu.,  16. 


Rating  table  for  Patapsco  River  at  Woodstock,  Md.^from  January  1  to  Dfcember  31^  19(fS. 


Dischanre. 


Gage 
height. 

Discharge. 
Second-Jeet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge 

Feet. 

Fed. 

Second-feet 

3.5 

145 

4.2 

400 

4.9 

910 

3.6 

170 

4.3 

460 

5.0 

1,000 

3.7 

200 

4.4 

520 

5.1 

1,100 

3.8 

230 

4.5 

590 

5.2 

1,200 

3.9 

270 

4.6 

660 

5.3 

1,300 

4.0 

310 

4.7 

740 

5.4 

1,400 

4.1 

350 

4.8 

820 

5.5 

1,500 

Tangent  at  5.0  feet  gage  height.     Differences  above  this  point  100  per  tenth. 
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EgthntUed  monthly  ducharge  of  Paia}mco  River  at  Woodstock^  Md.,  for  1903. 

[Drainage  area,  251  square  miles.] 


Month. 


January 

February 

March  « 

April 

May 

June  * 

July 

August 

Septemter 

October 

November 

Deoember 

The  year 


Discharge  in  second-feet. 


Maximum.     Minimum. 


6,000 

3,800 

7,200 

2,350 

2,100 

9,700 

2,750 

3,250 

555 

290 

290 

2,100 

9,700- 


330 
520 
460 
565 
350 
400 
330 
310 
270 
250 
185 
185 

185 


Mean. 


902 
751 

1,014 
948 
592 

1,018 
766 
535 
333 
287 
252 
352 

646 


Kun-off. 


8econd-feet 

per  square 

mile. 


3.59 
2.99 
4.04 
3.78 
2.36 
4.06 
3.05 
2.13 
1.33 
1.14 
1.00 
1.40 


2.57 


Depth  in 
inches. 


4.14 
3.11 
4.66 
4.22 
2.72 
4.63 
3.52 
2.46 
1.48 
1.31 
1.12 
1.61 

34.88 


a  Mar.  3  and  4  estimated. 


^  June  7  to  12  esitimated. 


POTOMAC  RIVER  DRAINAGE  BA8IN. 

Potomac  River  is' formed  by  the  junction  of  the  North  and  South 
branches^  about  15  miles  below  Cumberland,  Md.  Regular  gaging 
stations  have  been  maintained  during  1903  as  follows: 

North  Branch  at  Piedmont,  W.  Va. 

Soath  Branch  near  Springfield,  W.  Va. 

Antietam  Creek  near  Sharpsburg,  Md. 

North  Branch  of  Shenandoah  River  near  Riverton,  Va. 

South  Branch  of  Shenandoah  River  near  Front  Royal,  Va. 

Shenandoah  River  at  Millville,  W.  Va. 

Potomac  River  at  Point  of  Rocks,  Md. 

Monocacy  River  near  Frederick,  Md. 

MONOCACr   RIVER   NEAR   FREDERICK,  MD. 

This  station  was  established  August  4,  1896,  by  E.  G.  Paul,  at  the 
county  bridge  on  the  toll  road  leading  from  Frederick  to  Moimt 
Pleasant,  Md.  It  is  4  miles  northeast  of  Frederick,  about  2,(X)0  feet 
above  the  mouth  of  Israel  Creek,  and  3,000  feet  below  the  mouth  of 
Tuscarora  Creek.  The  drainage  area  is  1,000  square  miles  at  the 
mouth  of  the  river.  At  the  gaging  station  it  is  665  square  miles. 
The  original  wire  gage  has  been  replaced  by  a  standard  chain  gage, 
JBB97— 04 20 
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which  is  located  in  the  middle  of  the  first  span  from  the  right  bank, 
being  attached  to  the  bridge  floor  on  the  lower  side  of  the  bridge.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  35.2(> 
feet.  The  gage  is  read  twice  each  day  by  E.  L.  Derr,  a  farmer  who 
lives  near  Frederick,  Md.  Discharge  measurements  are  made  from 
the  two-span  iron  highway  bridge.  The  initial  point  for  soundings  i.s 
a  cross  cut  in  the  face  of  the  parapet  wall  on  the  lower  wing  of  the 
right  abutment.  The  channel  is  straight  for  300  feet  above  and  10(> 
feet  below  the  bridge.  The  bridge  has  a  total  span  of  310  feet.  The 
channel  at  this  point  is  divided  by  a  small,  low  island  which  serves  as 
a  foundation  for  the  middle  pier  of  the  bridge.  The  right  channel  is 
measured  from  the  lower  side  of  the  bridge  and  the  left  channel  from 
the  upper  side,  as  these  sections  are  freer  from  rocks  than  a  continu- 
ous section  on  either  side  of  the  bridge.  The  pier  and  island  obstruct 
the  flow  to  some  extent,  causing  dead  water  for  20  feet  to  the  right  of 
the  pier  at  low  water  and  eddies  at  high  water.  Both  banks  are 
low,  liable  to  overflow,  and  covered  with  a  fringe  of  trees,  but  all 
water  passes  beneath  the  bridge.  The  bed  is  composed  of  gravel  and 
cobblestones,  except  near  the  banks,  where  it  is  composed  of  silt  and 
is  subject  to  change.  The  bench  mark  is  a  hole  drilled  in  the  top  of  a 
coping  stone  on  the  lower  wing  of  the  right  abutment  about  100  feet 
back  from  the  initial  point  for  soundings.  Its  elevation  is  29.17  feet 
above  gage  datum. 

The  observations  of  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  measurements  of  Monocacy  River  near  Frederick^  Md,,  in  190S. 


Date. 


Hydrographer. 


March  13 E.  C.  Murphy, 

April  17 E.  G.Paul. 

April  18 do 

September  14 |  Paul  and  Sawyer. 

November  10 W.  C.  Sawyer 


heient. 


1 


Dischaiire. 


Feet. 
6.49 

11.03 
9.40 
4.60 
4.32 


Second-ffft 

1,282 

4,708 

3,73:^ 

3.Vi 
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Mean  daily  gaffe  height ^  inferty  of  Monocacy  River  rwar  Frederick^  Md.^  for  1W)S. 


Digr. 

Jan. 

5.60 
15.02 
13.85 

Feb. 

7.60 
7.30 
8.80 

Mar. 

Apr. 

7.90 
7.40  ' 
6.90 

May. 

5.60 
5.60 
5.60 

June. 

6.50 
6.40 
6.10 

July. 

9.50 
8.10 
7.60 

Aug. 

5.30 
5.10 
4.90 

Sept. 

6.50 
5.90 
5.50 

Oct. 

4.40 
4.40 
4.30 

Nov. 

4.30 
4.30 
4.30 

I>eo. 

1 

21.40 
9.60 
8.10 

4.30 

2 

4.20 

3 

4.20 

4 

10.50 

al6.85 

7.90 

7.90  , 

5.50 

5.10 

8.10 

4.90 

5.40 

4.80 

4.30 

4.20 

h 

g.-nO 
8.20 

10.50 
7.90 

7.60 
7.20 

7.20 
6.50 

5.40 
5.80 

4.90 
4.90 

11.50 
9.50 

4.90 
4.90 

5.20 
5.00 

4.80 
4.30 

4.30 
4.80 

4  10 

6 

4.10 

/•••••■••••■••• 

7.80 
6.90 

7.50 
7.30 

6.90 
7.50 

6.90  < 
7.50 

5.80 
5.80 

5.80 
5.80 

7.80 
6.20 

5.40 
5.20 

4.iX) 

4.80 

4.40 
5.20 

4.80 
4.30 

4.60 

8 

4.20 

9 

6.30  '    7.50 

8.60 

12.20 

5.20 

5.40 

6.10 

5.10 

5.40 

7.20 

4.30 

4.20 

10 

6.90  '    6.90 

7.40 

7.90 

5.10 

5.10 

5.90 

4.90 

7.20 

5.20 

4.80 

4.20 

11 

9.60 

7.10 

7.20 

7.20 

5.00 

5.80 

5.80 

4.90 

6.90 

6.10 

4.:« 

4.20 

12 

9.30     10.  .'W 

7.10 

6.70 

4.90 

8.10 

9.15 

4.80 

6.50 

5.90 

4.30 

4.10 

13 

H.rO  '     7.50 

6.80 

7.40 

4.90 

6.50 

18.80 

4.  HO 

■  4.90 

5.60 

4.30 

4.10 

14 

8.40       7.30 

1 

6.20 

bl9.30 

4.80 

6.20 

H.50 

4.70 

4.70 

5.20 

4.30 

4.20 

15    . 

8. 20       7. 80 
8.20  1  11.20 

6.20 
6.20 

^21.46 
20.40 

4.80 
4.70 

5.80 
5.40 

7.50 
6.80 

4.70 
7.50 

4.60 
4.60 

5.10 
4.90 

4.:«) 

4.30 

4  50 

\6 

4.60 

17 

7.90 

7.90 

6.10 

11.56 

4.70 

5.20 

6.50 

7.10 

6.50 

4.90 

4.40 

4.80 

18 

7.30 

7.40 

5.90 

9.40 

4.80 

5.60 

8.20 

6.20 

11. 10 

5.50 

4.90 

4.60 

19 

7.30 

7.10 

5.90 

8.40 

4.80 

5.40 

11.60 

5.90 

5.80 

5.40 

4.70 

4.20 

20 

7.20 

6.90 

5.80 

7.90 

4.70 

7.20 

6.90 

5.70 

5.20 

5.20 

4.50 

6.60 

8.50       6.70 

5.80 

7.40 

4.70 

7.60 

6.40 

4.90 

4.90 

4.90 

4.40 

12.00 

22 

11.70       6.40 

9.40 

7.10 

4.70 

6.40 

6.20 

4.70 

4.80 

4.70 

4.80 

6.50 

23 

8.60  •    6.20 

d7.10 

6.70 

4.70 

5.70 

5.60 

4.60 

4.70 

4.60 

4.30 

4.90 

24 

7.10       6.20 
6.50  1    6.20 
6.90       6.20 
6. 10  '    7. 80 
9.80   «21.20 

10.60    

11.20    

8.10    

ighefit  record, 
ighest  record, 
ighest  record, 
iKbest  record, 

18.20 
8.60 
7.90 
7.50 
7.10 
6.50 
9.50 

13.90 

_ 

17.1,  in 
20.4,  5.1 
22.6,  7.2 
21.9,  6.S 

6.60  ,    6.60 
6.40  ;    6.10 
6.20  ;    5.40 
6.10       4.90 
5.90      4.90 
5.70       4.80 
5.70  A14.80 

7.50 

1 

Afternoon. 
10  p.  m. 
Op.  m. 
K)p.  m. 

6.30 
5.90 
5.60 
5.60 
5.60 

irn.23 

14.90 

«Higl 
/Hig] 
vUig] 
*Hig] 

5.40 
5.30 
5.20 
5.20 
5.10 
5.10 
5.40 

5.40 

_ 

lestrec 
lent  rec 
tiest  rec 
bestrec 

4.50 
4.60 
4.80 
4.70 
no.  50 
12.10 
7.90 
7.40 

ord.  28. 
ord,  15. 
■oM,  25. 
iord,  16. 

4.70 
4.60 
4.50 
4.50 
4.40 
4.40 
4.40 

4,  in  ai 

5,  6.10  ] 
4,  6.30  ] 
1,  5.80  f 

4.60 
4.50 
4.60 
4.40 
4.40 
4.40 
4.80 
4.80 

temooi 
>.  m. 
X  m. 
I.  m. 

4.80 
4.80 
4.80 
4.80 
4.20 
4.20 
4.20 

4.80 

26 

4.70 

26 

4.60 

27 

4.50 

» 

4.60 

29 

4.60 

3U 

4.50 

81 

4.60 

aH 

1. 

Rating  taUe  for  Monocaci/  River  near  Fredericky  Md.y  from  January  1  to  December  31, 

190S, 


Gage 
height. 

Discharge. 
Second-feri. 

Gage 
height. 

F^H. 

Discharge.   , 

1 

ikcond-feet. 

Gage 
height. 

Discharge. 
Second-fert. 

Gage 
height. 

Fed. 

Discharge. 

Fttt. 

j      Feet. 

Second-feet. 

4.1 

190 

4.8 

420 

'        5. 5 

730 

6.2 

1,120 

4.2 

210 

4.9 

460    ' 

5.6 

780 

6.3 

1,190 

4.3 

1 

235 

5.0 

500 

5.7 

835 

!      6.4 

1,260 

4.4 

270    ' 

5.1 

540 

5.8 

890 

6.5 

1,340 

4.5 

3a5 

5.2 

580 

5.9 

1 

945 

4.6 

340 

5.3 

630 

6.0 

1,000 

4.7 

380     ! 

1 

5.4 

680 

6.1 

1,060 

1 

Tangent  at  6.4  feet,  gage  height.     Differences  above  this  point  80  per  tenth. 
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Egtimated  monthly  discharge  of  Monocacy  River  near  Frederick,  Md,,  for  1903. 

[Drainage  area,  665  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Diflchaige  in  seoond-feet. 


Maximnm.     Minimum. 


r- 

Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


POTOMAC  RIVER  AT  POINT  OF  ROCKS,  MD. 

This  station  was  established  by  C.  C.  Babb,  February  17,  1895, 
at  the  iron  toll  bridge  at  Point  of  Rocks,  Md.  It  is  located  near  the 
Point  of  Rocks  tunnel,  on  the  Baltimore  and  Ohio  Railroad,  and  near 
the  Chesapeake  and  Ohio  Canal,  which  is  on  the  left  bank  of  thenver. 

As  originally  placed  the  gage  was  located  in  the  third  span  of  the 
bridge  from  the  north  shore.  The  next  year  (1896)  the  wire  became 
rusted  and  broke  frequently,  and  a  new  wire  gage  was  placed  in  the 
east  side  of  the  first  span  of  the  bridge,  and  referred  to  a  different 
datum.  During  1897  there  was  a  further  change  in  the  length  of  the 
gage,  which  was  not  recorded,  and  therefore  it  has  been  necessary  to 
discard  the  records  during  those  two  years — that  is,  1896  and  1897. 
The  length  of  the  cable  of  the  original  wire  gage  was  44.22  feet.  The 
measurements  of  1895  are  considered  correct  within  themselves,  but 
there  was  a  difference  between  the  datum  of  that  gage  and  that  of 
the  present  standard  of  0.4  foot,  making  it  necessary  to  deduct  tliat 
amount  from  the  gage  readings  of  1895  in  order  to  reduce  them  to 
the  present  datum. 

On  January  25,  1898,  the  gage  was  referred  to  a  bench  mark,  and 
the  observations  since  that  date  have  been  referred  to  this  datum. 
This  bench  mark  is  a  copper  bolt  in  a  large  capstone  on  the  lower 
wing  wall  of  the  north  abutment,  about  10  feet  from  the  north  end 
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of  the  tii'st  iron  truss  and  41.75  feet  above  the  datum  of  the  gage. 
A  8e<x)nd  bench  mark  was  established  in  July,  1904.  It  is  a  cross 
chiseled  on  the  lower  step  of  the  upstream  wing  wall  on  the  left  bank 
of  the  river,  being  just  across  the  towpath,  16  feet  from  the  canal. 
Its  elevation  is  24  feet  above  gage  datum. 

A  standard  boxed  chain  gage  was  installed  at  this  station  September 
2, 1902,  to  take  the  place  of  the  wire  gage  then  in  use.  It  is  bolted 
to  the  ^ard  rail  on  the  lower  side  of  the  bridge  in  the  second  span 
from  the  left  bank.  The  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  44.22  feet. 

Discharge  measurements  are  made  from  the  eight-span  iron  toll 
bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  lower 
guard  rail,  0.4  foot  beyond  the  center  of  the  end  pin,  on  the  down- 
stream side  of  the  bridge.  The  channel  is  straight  for  500  feet  above 
and  200  feet  below  the  station.  It  is  1,300  feet  wide,  broken  by  7 
bridge  piers.  Both  banks  overfow  only  at  extremely  high  water  and 
are  not  wooded.  In  the  two  right  spans  the  bed  is  composed  of  mud 
and  is  subject  to  some  change;  in  the  other  spans  the  bed  is  com- 
peted of  gravel  and  cobblestones  and  is  permanent.  The  current  does 
not  flow  at  right  angles  with  the  bridge  in  all  of  the  spans,  and  a 
correction  should  be  applied.  The  bench  mark  in  present  use  is  the 
copper  bolt,  to  which  the  wire  gage  was  referred  in  January,  1898. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharffe  meaauremeiUs  of  Potcmae  River  at  Point  of  Rocks,  Md.,  in  190S. 


Date. 


March  12 

April  17 

Do 

April  18 

September  14 
November  9  . 


Hydrographer. 


E.  C.  Murphy 

J.  C.  Hoyt  and  E.  G.  Paul 

do 

do 

Paul  and  Sawyer 

W.  C.  Sawver 


Gaffe 
leiifnt. 


heig 


4.89 
13.10 
13.70 
9.60 
1.50 
1.12 


DiflCha^e. 

Secondrjeet 
20,871 
86,022 
91,934 
58,388 
3,770 
2,140 
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Mean  daily  gage  height,  in  feeiy  of  Potomac  River  at  Point  of  RockSj  Md.yfor  1903. 


Day. 

Jan. 

2.60 
2.40 
4.90 
11.65 
10.30 
7.60 
5.70 
4.80 
4.20 
3.50 
3.00 
2,80 
2.70 
2.60 
2.70 
2.80 
2.90 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

2.80 

19 

2.80 

20 

2.80 

21..... 

2.90 

22 

3.60 
4.40 

28 

24 

3.80 

25 

3.30 

26 

3.10 
2.80 
3.60 
6.20 
7.30 
7.00 

27 

28 

29 

30 

31 

Feb. 


6.50 
6.10 
6.00 
6.30 
8.20 
9.20 
6.70 
6.80 
5.20 
4.50 
4.10 
3.70 
3.70 
3.90 
3.90 
4.00 
6.80 
7.40 
6.00 
4.90 
4.50 
4.20 
4.10 
3.80 
4.20 
4.40 
4.50 
5.40 


Mar. 

14. 25 
15.30 
8.90 
6.60 
5.70 
5.30 
5.00 
4.80 
4.60 
4.80 
5.40 
5.00 
4.60 
4.30 
4.00 
3.80 
3.60 
3.40 
3.20 
3.10 
3.00 
3.10 
5.10 
7.00 
12.10 
8.60 
6.60 
5.30 
4.70 
4.50 
5. 10 


Apr. 


7.70 
7.00 
6.10 
5.00 
4.90 
4.60 
4.30 
4.10 
4.50 
6.10 
5.60 
5.40 
5.30 
5.60 
14.45 
15.10 
14.00 
10.40 
7.80 
6.70 
5.50 
5.00 
4.50 
4.10 
3.80 
3.60 
3.50 
3.40 
3.20 
3.10 


May. 

June. 

3.00 

3.70 

2.90 

4.90 

2.80 

4.00 

2.80 

8.40 

2.80 

3.00 

2.70 

2.60 

2.70 

2.40 

2.60 

6.40 

2.50 

8.20 

2.40 

7.40 

2.30 

6.50 

2.30 

5.10 

2.20 

5.30 

2.10 

G.OO 

2.10 

5.60 

2.00 

4.50 

2.00 

4.00 

1.90 

3.60 

1.90 

3.20 

1.90 

3.00 

1.80 

2.80 

1.80 

2.60 

1.80 

2.40 

1.90 
2.00 
2.00 
2,10 
2.30 
2.40 
2.60 
2.80 


2.50 
3.30 
3.60  I 
3.20  ' 
2.70 
6.20 
12.15 


July. 

8.70 
5.80 
•I.TiO 
4.00 
3,50 
4.70 
8,15 
6.80 
4.00 
3.40 
3.00 
3.50 
5.60 
3.90 
3.50 
3.20 
3.00 
2.  HO 
2.80 
3.10 
2.80 
2.50 
2.30 
2.10 
2.00 
2.00 
1.90 
1.90 
1.80 
2.00 
1.80 


Aug. 

1.70 
1.70 
1.60 
1.70 
1.80 
1.90 
2.30 
2.30 
2.20 
2.00 
2.90 
2.80 
2.50 
2.30 
2.00 
2.00 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 
1.50 
1.40 
1.30 
1.30 
1.50 
2.10 
2.50 
2.10 


Sept. 

2.00 
2.10 
2.20 
2.10 
2.00 
1.90 
1.80 
1.70 
1.60 
1.50 
1.50 
1.40 
1.40 
1.50 
1.50 
1.40 
1.50 
2.60 
4.50 
2.90 
2.40 
2.00 
1,90 
1.70 
1.60 
1.40 
1.30 
1.30 
1.20 
1.20 


Oct. 

1.20 

1.10  1 

1.10 

1.10 

1.00 

1.00 

1.00 

1.10 

2.30 

2.00 

1.90 

1.80 

1.80 

1.70 

1.70 

1.60 

1.50 

1.50 

1.50 

1.60 

1.60 

1.50 

1.50 

1.40 

1.40 

1.30 

1.30 

1.20 

1.20 

1.10 

1.10 


Nov.  ,  Dec. 


1.10 
1.10 
1.00 
1.00 
1. 00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.20 
1.10 
1.00 
1.00 
1.30 
1.10 
1.10 


1.10 
1.10 
1.10 
1.10 


1. 
1. 
1. 


10 
10 
10 


■l 


1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.20 
1.70 
1.50 
1.40 
1.50 
1.60 
1.70 
1.70 
1.60 
1.60 

\.m 

1.60 
1.60 
1.70 
1.70 

i.eo 
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Rating  table  for  Potomac  River  at  Point  of  Rocks,  Md.,  from  January  I  to  Derembcr  SI, 

190S, 


height. 

Diackarge. 

Qage 
height 

Discharge. 

Oage 
heigni. 

Feet. 

Discharge. 
Second-feet. 

1     Oage 
height. 

Diachaige. 
Second-feet 

Fret, 

Seeond-feet. 

1 

Fret. 

Second-feet. 

Ftet. 

0.0 

400 

1.4 

3,286 

2.8 

9,870 

5.4 

25,380 

0.1 

425 

1.5 

3,681 

1      2.9 

10,395 

5.6 

26,720 

0.2 

455 

1.6 

4,106 

3.0 

10, 925 

5.8 

28,080 

1      0,3 

500 

1.7 

4,550 

3.2 

11,990 

6.0 

29,485 

0.4 

570 

1.8 

5,005 

3.4 

13, 075 

6.2 

30, 920 

0.5 

710 

1.9 

5,465 

3.6 

14,180 

6.4 

32,410 

0.6 

900 

2.0 

5,925 

3.8 

15,305 

6.6 

33,930 

0.7 

1,122 

2.1 

6,385 

1      4.0 

16,450 

6.8 

35,460 

0.8 

1,356 

2.2 

6,855 

4.2 

17,620 

7.0 

37,000 

■      0.9 

1,616 

2.3 

7,335 

4.4 

18,830 

7.2 

38,620 

1.0 

1,906 

2.4 

7,825 

4.6 

20,080 

7.4 

40,260 

l.l 

2,221 

2.5 

8,325 

!       4.8 

21,370 

7.5 

41,080 

1.2 

2,556 

2.6 

8,8:« 

5.0 

22,700 

1 

1..3 

2,911 

2.7 

1 

9,350 

5.2 

24,040 

Tangent  at  7.2  feet  gage  height.     Differences  above  this  point  820  per  tenth. 

EMimated  monthly  diMcharge  of  Potomac  River  at  Point  of  Rt)cks,  Md.,  for  190S. 

[Drainage  area,  9,654  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum.  '  Minimum. 


January ^ 75, 110 

February 55, 020 

March i  105, 040 

April ,  103,400 

>Iay 10,925 


June  ..... 

July 

August 

!*Hiptember 
^)ctober  .. 
November 
December 


The  year 


79, 210 

50,920 

10,395 

19,450 

7,335 

2,911 

4,550 

105,040 


7,826 

14,  740 

10,925 

11,455 

5,005 

7,825 

5,005 

2,911 

2,556 

1,906 

1,906 

1,906 

1,906 


Mean. 

19,744 

25, 315 

29,944 

32, 232 

7,411 

20,562 

14,799 

5,607 

5,321 

3, 473 

2,119 

3,091 

14,135 


Second- feet 

|ier  square 

mile. 


2.a'> 

2.62 

3.10 

3.34 

.  // 

2.13 

1.53 

.58 

.55 

.36 

.22 

.32 

1.46 


Depth  in 
inches. 

2.36 

2.73 

3.57 

3.73 

.89 

2.38 

i.76 

.67 

.61 

.42 

.25 

.37 

19.  74 


812  STREAM   MEASUREMENTS   IN   lda3,  PART   I.  [no.  77. 

SHENANDOAH    RIVER  AT  MILLVILLK,  W.  VA. 

This  river,  formed  by  the  junction  of  the  North  Fork  and  the  South 
Fork  at  Riverton,  Va.,  flows  in  a  northeasterly  direction  into  West 
Virginia,  where  it  empties  into  the  Potomac  at  Harpers  Ferry. 

Observations  of  the  height  of  Potomac  River  at  the  junction  of 
Shenandoah  River  have  been  made  b}'  the  Weather  Bureau  at  Harpei-s 
Ferrj',  W.  Va.  The  gage  is  on  the  west  face  and  north  end  of  the 
second  abutment  of  the  old  railroad  bridge  from  the  West  Virginia 
side  of  the  river.  It  is  of  Portland  cement,  15  inches  wide,  plastered 
on  the  face  of  the  pier  extending  to  32  feet,  and  continued  on  the  iron 
upright  of  the  bridge  to  36  feet.  The  top  surface  of  the  C  by  6  inch 
capstone  corresponds  to  the  82-foot  mark  on  the  gage.  The  elevation 
is  235.5  feet  above  mean  sea  level. 

The  United  States  Geological  Survey  station  was  established  April 
15,  1895,  bj'^  C.  C.  Babb.  It  is  located  about  one-fourth  mile  above 
the  Baltimore  and  Ohio  Railroad  station  at  Millville,  W.  Va.  The 
highway  runs  within  a  few  rods  of  this  stream  at  the  station.  It  is 
best  reached  by  driving  from  Harpers  Ferry,  W.  Va.  The  vertical 
gage  is  spiked  to  a  large  sycamore  tree  on  the  left  bank  a  few 
hundred  feet  downstream  from  the  cable.  It  is  read  once  each  dav 
by  W.  R.  Nicewarner,  the  railroad  station  agent.  Discharge  measure- 
ments are  made  by  means  of  a  three-fourths  inch  cable,  car,  and 
tagged  wire.  The  cable,  which  is  suspended  over  the  branches  of  two 
large  sycamore  trees  and  is  securely  anchored  to  the  bank  at  both 
ends,  has  a  total  span  of  500  feet. .  The  initial  point  for  soundings  is 
the  side  of  a  tree  nearest  the  river  at  the  cable  on  the  left  bank.  The 
channel  is  straight  for  several  hundred  feet  above  and  below  the 
station,  and  the  current  is  swift  and  unobstructed.  Both  banks  are 
low,  liable  to  overflow,  and  are  without  trees.  There  is  but  one 
channel  at  all  stages.  The  bed  of  the  stream  is  composed  of  mud 
and  rocks.  Itench  mark  No.  1  is  a  copper  plug  in  the  upstream  side 
of  the  base  of  the  second  tree  downstream  from  the  gage,  from  which 
it  is  distant  64  feet.  Its  elevation  is  H.68  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  the  upper  surface  of  the  head  of  a  wire 
nail  driven  horizontally  in  a  blaze  on  the  base  of  the  first  tree 
upstream  from  the  gage.  Its  elevation  is  7.42  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  is  the  upper  surface  of  the  head  of  a 
wire  spike  driven  in  a  blaze  on  the  tree  to  which  the  gage  is  fastened, 
on  the  side  awa}'^  from  the  river;  elevation,  11.43  feet  above  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  dire<»tion  of  E.  G.  Paul,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  C  Sawyer 
in  1903: 

August  26:  Gage  height,  1.00  foot;  discharge,  1,107  eecond-feet 
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yf<  an  dailtf  gatff  height f  iiif vet,  of  Shenandoah  Hirer  at  MiUville^   W.   Va.y  for  li^OS. 


l>ay. 


Jan. 


Ft'b.   Mar. 


3. 
4. 


6. 

7. 
»s. 
9- 
10 
11. 
12. 
13. 
14- 
l"i. 
16. 
17. 
IS. 
19. 
•20. 
21. 
11 
23. 
24. 
2.1. 
26. 
27. 


2<., 
29.. 

30.. 
31.. 


1. 
1. 
6. 

8. 

^ 

o. 
4. 
4. 
3. 
S. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
1. 
2. 
3. 
6. 
3. 
2, 
2. 
2. 

3. 
6. 
5. 
4. 


70 
70 
10 
70 
90 
75 
00 
50 
10 
80 
70 
70 
30 
30 
00 
30 
20 
33 
30 
»5 
20 
50 
00 
40 
SO 
60 
30 
35 
90 
20 
50 


4.00 
3.60 
3.30 
3.30 
3.80 
4.20 
3.70 
3.30 
2.70 
2,50 
2.30 
2.10 
2.30 
2.70 
2.60 
2.60 
3.30 
4.60 
4.10 
3.60 
3.40 
3.30 
3.00 
3.00 
3.20 
3.50 
3.50 
4.00 


7.20 
6.50 
5.00 
4.20 
3.80 
3.50 
8.25 
3.20 
3.60 
3.40 

3.:«) 

3.20 
8.20 
3.00 
2.95 
2.80 
2.70 
2.60 
2.55 
2.60 
2.50 
2.50 
4.10 
7.30 
7.60 
5.70 
4.80 
3.80 
3.40 
3.40 
5.50 


Apr.     May.     .hint'.   July. 


6.40 

5.00 

4.40 

4.10 

3.90 

3.70 

3.50  I 

3.80 

3.80 

3.30 

3.20 

3.00 

3.10 

5.40 

7.80 

6^.60 

6.10 

5.00 

4.40 

3.90 

3.70 

3.60 

3.80 

3.10 

3.00 

2.90 

2.80 

2.70 

2.65 

2.55 


2.50 
2. 40 
2.30 
2.20 
2.15 
2.10 
2.10 
2,0ft 
2.00 
1.90 
1.85 
1.80 
1.75 
1.70 
1.70 
1.66 
1.65 
1.60 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1.50 
1.80 
1.80 
1.70 
1.70 
1.86 
2.05 


4.40 
3.80 
3.20 
2.50 
2.20 
2.00 
3.90 
9.20 
6.50 
8.90 
4.90 
4.60 
4.00 
4.30 
3.60 
3.10 
2.80 
2.60 
2.40 
2.10 
2.00 
2.00 
1.90 
1.90 
1.85 
1.80 
2.65 
3.20 
5.20 
5.70 


Aug. 


Sept. 


I 


4.60 

4.20  I 

3.00  I 

2.75 

2.50  , 

3.40  ' 

4.65 

3.70 

2.80 

2.00  I 

1.95 

1.90 

2.70 

2.60 

2.80  ! 

2.70 

2.20 

2.00 

1.90 

1.80 

1.70 

1.65 

1.60 

1.55 

1.50 

1.50 

1.45 

1.35 

1.30 

1.25 

1.25 


1.30 

1.20 

1.35 

2.20 

1.30 

2.70 

1.50 

2.06 

1.60 

1.70 

1.90 

1.55 

2.00 

1.46 

1.70 

1.30 

1.60 

1.25 

1.55 

1.20 

1.40 

1.20 

1.40 

1.30 

i.a5 

1.20 

1.30 

1.20 

1.30 

1.20 

1.25 

1.10 

1.25 

1.30 

1.20 

2.10 

1.50 

4.60 

1.45 

3.10 

1.30 

2.70 

1.25 

2.20 

1.20 

1.80 

1.10 

1.60 

1.06 

1.50 

1.00 

1.40 

.96 

1.30 

1.10 

1.25 

1.80 

1.20 

1.25 

1.16 

1.20 

o<t. 

1.10 

1.10 

1.10 

1.06 

1.06 

1.00 

1.00 

1.80  I 

2.10 

2.00  I 

1.80 

1.66  ' 

1.55  J 

1.50  I 

1.40  { 

1.30 

1.80 

1.25 

1.20 

1.20 

1.20 

1.15 

1.10 

1.06 

1.00 

1.00 

1.00 

.96 

.95 

.96 

.96 


Nov. 

0.90 
.90 
.90 
.90 
.96 

1.00 
.90 
.90 
.90 
.90 
.90 
.90 
.90 
.85 
.85 
.85 
.90 
.90 
.85 
.85 
.85 

.a5 

.80 
.80 
.80 
.80 
.75 
.70 
.60 
.60 


Dec. 

0.70 

.70 

.TO 

.65 

.«0 

.60 

.60 

.56 

.60 

.80 

.70 

.70 

.70 

.80 

.80 

1.10 

.60 

.70 

.80 

.90 

1.10 

1.00 

1.20 

1.40 

1.20 

.80 

.90 

1. 00 

.90 

..80 

.80 


Rating  table  for  Shenandoah  River  at  M^iUrillej  \V.  la.,  from  Janxuiry  1  to  Ikcemher  31, 

1903. 


Gage 
height. 

! 
Discharge. 

[  Secotid'/eet. 

Gage 
height. 

Feet. 

i 
Di»eharge.  ! 

Sreontl'/eel. 

Gage 
height. 

Discharge. 
Serviui'/ref . 

<jage 
height. 

Discharge. 

Fet^. 

Feet. 

1       Ferl. 

Second-feet. 

0.5 

640 

1.5 

1,800 

3.0 

4,600 

5.0 

10,320 

.6 

740     ' 

1.6 

1,950 

3.2 

5,060 

5.5 

11,920 

.7 

840 

1.7 

2,100 

3.4 

5,540 

6.0 

13,520 

.8 

940 

1.8 

2,260 

3.6 

6,050 

6.5 

15, 120 

.9 

1,040 

1.9 

2,430 

3.8 

6,600 

7.0 

16,  720 

1.0 

1,140 

2.0 

2,600 

4.0 

7, 190     1 

7.5 

18,320 

1.1 

1,250 

2.2 

2,960 

4.2 

7,790 

8.0 

19,920 

J- 2 

1,370 

2.4 

3,340     1 

4.4 

8,410    t 

8.5 

21, 520 

1.3 

1,500 

2.6 

3,740    , 

4.6 

9,040    1 

9.0 

23, 120 

1.4 

1 

1,650 

2.8 

1 

4,160 

4.8 

9,680 
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STREAM   MEASUREMENTS   IN    1903,  FART   I. 


[MO.  W. 


EsHmated  vionthly  discJiarge  of  Sheiiandoah  River  at  MiUville^  W.  T '«.,  for  1903. 

[Drainage  area,  2,995  square  miles.] 


Month. 


January  

February 

March., 

April 

May 

June 

July , 

August , 

September 

October , 

November 

December 

The  year 


Discharge  in  second 

Maximum. 

Minimum. 

22,160 

2,100 

9,040 

2,780 

18,640 

3,540 

19,280 

3,640 

3,540 

1,800 

23,  760 

2,260 

9,040 

1,435 

2,600 

1,090 

9,040 

1,250 

2,780 

1,090 

1,140 

740 

1,650 

640 
640 

23,760 

Run-off. 


Mean. 

6,351 
5,343 
7,403 
7,442 
2,343 
6,802 
3,421 
1, 615 
2,251 
1,476 
988 
962 


Second-feet    t^„*|,  t^ 


3,866 


2.12 

1.78 

2.47 

2.49 

.78 

2.27 

1.14 

.54 

.75 

.49 

.33 

.32 


1.29 


2.44 
1.85 

2.85 

2.78 

.90 

2.53 

1.31 

.62 

.84 

.56 

.37 

.37 

17.42 


SOUTH    BRANCH   OF   SHENANDOAH    RIVER   NEAR   FRONT   ROYAL.,  VA. 

This  stream  rises  in  Augusta  County,  Va.,  and  flows  in  a  northeast- 
erly direction,  joining  the  North  Bmnch  of  the  Shenandoah  at  River- 
ton  to  form  Shenandoah  River.  This  station  was  established  June  20, 
1899,  by  A.  P.  Davis.  It  is  located  about  1  mile  above  the  ford,  which 
is  near  the  Norfolk  and  Western  Railroad  station.  This  railroad  fol- 
lows the  right  bank  of  the  stream.  The  gage  is  a  vertical  timber 
spiked  to  a  large  sycamore  tree  on  the  left  bank  about  800  feet 
upstream  from  the  cable.  It  is  read  twice  each  day  by  Miss  Brentie 
Johnson.  Discharge  measurements  are  made  by  means  of  an  iron  wire 
cable,  car,  and  tagged  wire.  The  cable  has  a  span  of  300  feet  and  is 
suspended  over  the  branches  of  two  large  sycamore  trees,  with  its 
right  end  fastened  to  the  tree  and  it«  left  end  anchored  in  the  ground. 
The  initial  point  for  soundings  is  on  the  main  cable  0.5  foot  from  the 
tree  on  the  left  bank.  The  channel  is  straight  for  600  feet  above  and 
below  the  station  and  the  current  is  sluggish.  The  river  may  over- 
flow the  right  bank,  but  will  not  overflow  the  railroad  embankment  a 
few  feet  back  from  the  river,  except  at  extreme  flood  stages.  The 
left  bank  is  low,  liable  to  overflow,  and  is  fringed  with  trees.  The  bed 
of  the  stream  is  composed  partly  of  rock  and  partly  of  sand,  and  is 
liable  to  shift  in  places.     Bench  mark  No.  1  is  a  headless  spike  on  the 
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river  side  of  an  elm  tree  on  the  left  bank,  8  feet  downstream  from  the 
gage.  It  is  H  feet  above  ground  and  has  an  elevation  of  10.49  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  nail  driven  horizon- 
tally in  the  downstream  side  of  the  stump  of  a  large  sycamore  tree  270 
feet  downstream  from  the  gage.  It  is  0.5  foot  above  the  ground  and 
is  inunediately  below  a  blaze.  Its  elevation  is  14.55  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  Paul  and  Sawyer 
in  1903: 

August  19:  Gage  height,  4.90  feet;  diflchaige,  1,066  seoond-feet. 

Mettn  daily  gage  height^  in  feet,  of  South  Branch  of  Shenando<Ui  River  near  Front  Royalj 

Va,,Jor  190S. 


Day. 

Jan. 

Feb. 

Mar. 



12.25 
9.40 
7.90 
7.46 
7.10 
6.76 
6.55 
6.65 
6.85 
6.76 
6.70 
6.60 
6.50 
6.45 
6.26 
6.15 
6.00 
5.90 
5.85 
5.75 
5.70 
5.86 
7.40 

11.60 
9.65 
8.16 
7.65 
6.95 
6.85 
7.00 

10.66 

Apr. 

May. 

5.80 
6.70 
5.70 
6.60 
6.46 
6.50 
5.40 
5.40 
5.35 
5.30 
6.30 
5.25 
5.20 
5.15 
5.10 

6.10 
5.10 
5.00 
5.00 
5.00 
4.95 
4.90 
4.90 
5.00 
5.00 
5.10 
5.15 
5.20 
5.50 
5.95 

June. 

July. 

8.55 
7.00 
6.75 
6.55 
6.15 
5.75 
6.25 
5.95 
5.75 
5.65 
6.35 
5.25 
5.50 
8.15 
7.60 
5.90 
5.60 

5.25 
5.04 
5,00 
5.90 
5.60 
5.75 
5.70 
5.60 
5.45 
5.25 
4.95 
4.75 
4.80 

Allg. 

4.90 
4.90 
4.90 
5.35 
5.50 
5.60 
6.16 
4.85 
4.75 
4.70 
4.85 
5.30 
5.10 
4.80 
4.75 
4.70 
4.75 
4.80 
4.70 
'4.70 
4.60 
4.60 
4.50 
4.50 
4.50 
4.50 
4.40 
4.50 
4.90 
5.30 
6.55 

Sept. 

7.60 
6.45 
6.65 
5.85 
5.20 
5.15 
5.05 

4.8r> 

4.75 
4.80 
4.75 
4.70 
4.70 
4.70 
4.60 
4.50 
4.40 
7.80 
7.60 
6.70 
6.55 
5.55 
5.40 
5.30 
6.20 
5.10 
4.96 
4.85 
4.75 
4.60 

Oct. 

4.60 
4.60 
4.60 
4.50 
4.50 
4.50 
4.40 
5.50 
5.50 
6.00 
4.50 
4.70 
4.60 
4.55 
4.50 
4.40 
4.40 
4.50 
4.60 
4.65 
4.55 
4.50 
4.50 
4.50 
4.50 
4.45 
4.5C 
4.50 
4.45 
4.40 
4.40 

Nov. 

4.40 
4.45 
4.50 
4.55 
4.55 
4.50 
4.45 
4.40 
4.40 
4.45 
4.50 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.50 
4.50 
4.40 
4.30 
4.30 
4.30 
4.40 
4.40 
4.60 
4.60 
4.70 
4.65 
4.70 

Dec. 

1 

5.25 
6.10 
9.90 

U.25 
8.75 
7.70 
7.15 
6.70 
6.50 
6.10 
5.80 
5.75 
6.70 
6.76 
5.75 
5.40 
5.40 
5.40 

*5.30 

5.ao 

5.76 
6.95 
7.25 
6.60 
6.26 
5.85 
5.96 

7.ao 

9.75 
8.60 
7.60 

7.06 
6.60 
6.40 
8.20 
7.65 
7.16 
6.96 
6.65 
6.45 
6.26 
6.06 
6.10 
6.80 
6.15 
6.10 
6.70 
7.60 
8.76 
7.70 
7.10 
6.65 
6.25 
6.15 
6.60 
6.80 
6.65 
6.70 
7.30 

9.15 
8.10 
7.60 
7.86 
7.26 
6.95 
6.80 
6.70 
6.65 
6.65 
6.45 
6.35 
6.25 
8.40 
10.66 
9.35 
8.40 
7.90 
7.45 
7.10 
6.90 
6.80 
6.65 
6.45 
6.25 
6.20 
6.15 
6.06 
6.00 
6.90 

7.40 
6.50 
5.96 
5.75 
5.40 
6.00 
7.95 
11.00 
10.15 
7.90 
7.85 
7.70 
6.70 
6.70 
6.66 
6.60 
6.50 
6.45 
6.40 
6.40 
6.40 
6.35 
6.30 
6.25 
5.95 
5.75 
6.85 
7.40 
8.55 
8.45 

4.75 

2 

4  80 

3 

4  80 

4 

4.90 

5 

4.50 

6 

4.50 

1. 

4.40 

s 

4  35 

9 

4.30 

10 

4.40 

n 

4.50 

12 

13 

14 

4.55 
4.60 
4.50 

15 

4  50 

16 

4.40 

17 

4.40 

IS 

4  30 

19 

4.30 

30 

21 

4.30 
4.35 

22 

23 

4.40 
4.60 

24 

25 

4.50 
4  75 

36 

5  10 

27 

6  06 

» 

6  10 

29 

6  50 

» 

5.50 

31 

5.20 
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Hating  table  for  South  Branch  of  Shenandoah  River  near  Front  Royal j  Vn.,  frftm  Janumy 

1  to  December  SI,  190S. 


Gaare 
height. 

Dischaige. 

Gage 
height. 

Diwrharge. 

1     Gage 
,   height. 

Dischaige. 

GBxe 
height. 

1 
Discharge. 

Feet, 

Second-Jeet. 

Feel. 

1 
Second-feet. 

1 

j      Fed. 

Second-feet. 

Feet. 

Second-feet. 

4.0 

360 

6.4 

3,100     1 

10.0 

9,580 

16.0 

20,380 

4.2 

470 

6.6 

3,460 

10.5 

10,480 

16.5 

21,280    ! 

4.4 

605 

6.8 

3,820 

1     11.0 

11,380 
12,280    ; 

17.0 

22,180 

4.6 

750 

7.0 

4,180 

1     11.5 

17.5 

23,080    1 

4.8 

915 

7.2 

4,540 

'     12.0 

13, 180 

18.0 

23,980 

5.0 

1,100    1 

7.4 

4,900 

12.5 

14,080 

18.5 

24,880    1 

5.2 

1,300 

7.6 

5,260 

\    13.0 

14,980 

19.0 

25,780 

5.4 

1,520 

7.8 

5,620 

13.5 

15,880 

19.5    I 

26,680 

5.6 

1,760       : 

8.0 

5,980 

14.0 

16,780 

20.0 

27,580 

5.8 

2,050 

8.5 

6,880 

14.5 

17,680 

6.0 

2,380 

1      9.0 

7,780 

15.0 

18, 580 

1 

6.2 

2,740 

!      9.5 

8,680 

15.5 

19,480 

1 

1 

1 

Estimated  monthly  discharge  of  South  Branch  of  Shenandoah  River  near  Front  Royid,  la., 

for  1903. 

[Drainage  area,  1,569  square  miles.] 


Month. 


January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second- feet. 


Maximum. 


ii,8:jo 
7,  :^30 

13,630 

10,570 

2,305 

11,380 

6,970 

1,760 

5,620 

2,380 

830 

1,640 


13,630 


Minimum. 

1,410 

2,470 

1,900 

2,210 

1,005 

1,520 

872 

605 

6a5 

605 

535 

535 


Run-off. 


Mean. 


Second-feet   ^^  .^  j^ 


3,729 

3,859 

4,780 

4,459 

1,389 

4,2a3 

2,325 

1,001 

1,735 

799  ' 

646 

813 


536 


2,478 


2.38 

2.46 

3.05 

2*.  84 

.89 

2.68 

1.48 

.64 

1.11 

.51 

.41 

.52 


2.74 

2.56 

3.52 

3.17 

1.03 

2.99 

1.71 

.74 

1.24 

.59 

.46 

.60 


1.58 


21.35 
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NOBTH   BRANCH  OF  SHENANDOAH    RIVER  NEAR   RIVERTON,  VA. 

This  stream  rises  in  Rockinj^bam  County,  Va.,  and  flows  in  a  north- 
easterh*  direction,  joining  with  the  South  Branch  of  the  Shenandoah 
at  Riverton,  Va.  This  station  was  established  June  26,  1899,  by 
A.  P.  Davis.  It  is  located  about  2  miles  above  Kiverton,  Va.,  a 
short  distance  from  the  Southern  Railway  station.  It  is  most  easily 
reached  by  driving  from  Front  Royal,  Va.  The  vertical  gage  rod  is 
spiked  to  timber  and  to  a  sycamore  tree  on  the  left  bank  about  100 
feet  above  the  cable  station.  It  is  read  twice  each  day  by  L.  W. 
Burke.  The  original  gage  was  a  vertical  timber  bolted  to  a  large 
sycamore  tree  on  the  right  bank.  On  September  10,  1900,  the  gage 
was  moved  to  the  left  bank  and  its  datum  was  lowered  1  foot,  causing 
all  readings  to  be  increased  by  1  foot.  The  gage  at  this  station  washed 
out  in  the  flood  of  February  22, 1902,  and  the  station  was  temporarily 
abandoned  until  August  17,  1902,  when  it  was  reestablished  by  Mr. 
Paul,  the  zero  of  the  new  gage  being  at  the  same  elevation  as  the  zero 
of  the  former  gage.  Discharge  measurements  are  made  by  means  of 
a  cable,  car,  and  tagged  wire  just  above  the  ford.  The  cable  has  a 
span  of  260  feet,  is  supported  l)y  timbers,  and  anchored  in  the  ground 
at  each  end.  The  initial  point  for  soundings  is  0.5  foot  from  the  tim- 
ber which  supports  the  tag  wire  on  the  left  bank.  The  channel  is 
straight  for  600  feet  above  and  below  the  station.  The  current  has  a 
moderate  velocity.  Both  banks  are  low  and  liable  to  overflow,  with 
a  fringe  of  trees  along  each  bank.  The  bed  of  the  stream  Is  rocky, 
pennanent,  and  free  from  vegetation.  There  is  but  one  channel  at  all 
stages.  Bench  mark  No.  1  is  a  wire  nail  on  the  river  side  of  a  pear  tree 
near  the  ground.  It  is  near  the  fence  and  150  feet  from  the  left  bank 
of  the  river.  Its  elevation  above  the  zero  of  the  gage  is  26.75  feet. 
Bench  mark  No.  2  consists  of  three  wire  nails  driven  flush  in  the  sur- 
face of  a  stump  50  feet  downstream  from  the  fence  line  of  the  road, 
at  the  edge  of  the  field,  on  the  side  toward  the  river.  Its  elevation  is 
20.44  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  C.  Sawyer 
in  1903: 

August  21:  Gage  height,  4.40  feet;  discharge,  3SS  second-feet. 
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Mean  daily  gage  height,  in  feet,  of  North  Bratich  of  Shenandoah  Riv-er  near  Riwrtoti,  To., 

for  190S, 


Day. 

Jan. 

4.70 

4.80 

10.90 

Feb. 

Mar. 

9.00 
7.20 
6.60 

Apr. 

May. 

5.10 
5.00 
5.00 

June. 

July. 

6.30 
5.75 
5.40 

Aug. 

Sept. 

4.80 
4.60 
4.60 

Oct. 

Not. 

4.90 
4.25 
4.20 

Dec. 

1 

7.15 
6.80 
6.40 

9.06* 

6.75 

6.95 

4.45 
4.50 
4.45 

4.80 
4.30 
4.90 

4.75 

•2 

4.10 

3 

4..» 

4 

8.95 

6.10 

6.25 

4.95 

5.45 

5.25 

4.60 

4.40 

4.40 

4.90 

4.  .10 

6 

7.15 

.5.80 

6.05 

4.80 

6.15 

5.60 

6.20 

4.40 

4.25 

4.25 

4.80 

6 

6.45 

5.60 

5.75 

4.85 

6.20 

6.45 

4.a5 

4.40 

4.90 

4.20 

4.30 

7 

6.  a-) 

5. 75 

5.65 
5.95 

5.60 
5.60 

4.85 
4.80 

8.40 
9.95 

5.50 
5. 15 

4.70 
4.55 

4.40 
4.35 

4.40 
4.90 

4.20 
4.20 

4.30 

8 

4.2S 

9 

5.40 

5.30 

5.25 

h6.30 

5.40 
5.25 
5.20 
5.20 

5.95 
5. 75 
6.70 
5.60 

5.80 
6.65 
5.60 
5.40 

4.75 
4.80 
4.75 
4.70 

7.50 

al2.80 

7.50 

6.75 

4.95 

4.85 
4.80 
4.90 

4.50 
4.40 
4.45 
4.45 

4.90 
4.40 
4.65 
4.60 

4.95 
4.90 
4.80 
4.55 

4.20 
4.20 
4.25 
4.20 

4.30 

10 

4.20 

11 

4.20 

12 

4.30 

13 

ft  8. 15 

5.15 

5.55 

6.30 

4.70 

7.65 

5.40 

4.40 

4.60 

4.45 

4.90 

4.30 

14 

<'7.90 

5.10 

^>.45 

9.85 

4.70 

7.00 

6.20 

4.40 

4.40 

4.60 

4.90 

4.20 

15 

'•7.90 

5.10 

5.40 

9.30 

4.70 

6.35 

6.70 

4.40 

4.35 

4.60 

4.20 

4.  JO 

16 

C7.90 

5.35 

6.25 

8.80 

4.65 

6.90 

6.20 

4.40 

4.80 

4.60 

4. 2D 

C4.JU 

17 

<-7.90 

5.70 

5.20 

8.00 

4.60 

6.55 

5.00 

4.50 

5.00 

4.60 

4.26 

cA.'S) 

18 

7.35 

5.75 

5. 15 

7.10 

4.60 

6.40 

4.86 

4.65 

6.25 

4.50 

4.20 

r4.'J0 

19 

6.&5 

5.35 

5.10 

6.60 

4.60 

5.20 

4.80 

4.56 

5.65 

4.60 

4.20 

r4.J0 

20 

ft  6. 50 
7.00 

5.50 
5.70 
5.50 
5.40 
5.55 
5. 95 
6.05 
6.  a') 
7.65 

5. 10 
5.00 
6.75 
7.70 
10.00 
7.80 
6.80 
6.25 
5.95 
5.65 
6.25 
7.60 

30. 

6.  "26 
6.00 
5.76 
5.65 
5.50 
5.45 
5.40 
5.40 
5.30 
5.20 
6.10 
....... 

4.55 
4.55 
4.50 
4.50 
4.70 
4.95 
4.75 
4.70 
4.80 
4.70 
4.80 
5.40 

5.10 
5.06 
4.90 
4.90 
4.90 
4.86 
6.40 
5.25 
6.96 
8.10 
7.75 

4.70 
4.70 
4.60 
4.60 
4.60 
4.50 
4.40 
4.40 
4.40 
4.40 
4.45 
4.40 

4.60 
4.40 
4.80 
4.30 
4.30 
4.30 
4.30 
4.30 
4.20 
4.20 
4.30 
4.30 

6.10 
4.75 
4.70 
4.60 
4.60 
4.63 
4..T5 
4.40 
4.30 
4.80 
4.80 



4.50 
4.40 
4.40 
4.40 
4.35 
4.80 
4.30 
4.30 
4.80 
4.90 
4.90 
4.80 

4.80 
4.25 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 



r4.20 

21 

«•  4.  JH 

22 

r4.'J 

23 

5.60 
5.40 
5.25 
5.10 
5.00 
6.80 

4.:* 

24 

4.40 

25 

4.:V) 

26 

<"4.-Al 

27 

<*4.-J> 

28 

f  4.-V 

29 

r4.'JU 

30 

1 

«-4/J0 

8, ' 

f4  30 

1 

est,  14.: 

a  High 

ftE 

lack  wfl 

iter. 

0 

Ice. 

ANTIETAM    CREEK   NEAR   8HARPSBURG,    MD. 

This  stream  rises  in  the  western  part  of  Maryland  and  flows  in  a 
southerly  direction,  entering  the  Potomac  10  miles  above  Harpers 
Ferry.  Its  drainage  area  is  mostly  of  a  hilly  chaiticter  and  is  largely 
cultivated.  This  station  was  established  June  24, 1897,  by  A.  P.  Davi.*^. 
It  is  located  a  few  hundred  feet  below  the  bridge  on  the  toll  road  ivom 
Sharpsburg  to  Keedysville,  Md.  There  is  an  old  dam  not  now  in  ust^ 
just  below  the  bridge.  The  gage  is  a  vertical  rod  driven  into  the 
gravel  of  the  stream  bed  and  spiked  to  a  tree  on  the  right  Ijank  about 
100  feet  above  the  cable.  It  is  read  once  each  day  by  David  Gloss,  the 
toll  gatherer.  Discharge  measurements  are  made  from  a  steel  wire 
cable,  which  \.>  -supported  by  the  forks  of  s3'camore  trees  on  each  bank 
and  is  anchored  to  timbers  set  in  the  ground.  A  tagged  wire  is  sus- 
pended al)ove  the  cable.  The  initial  point  for  soundings  is  a  staple  in 
the  tree  on  the  left  bank.  The  channel  is  straight  for  300  feet  above 
and  below  the  stiition.     It  has  a  width  at  ordinary  stages  of  about 
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100  feet;  is  nhallow  and  unobstructed.  There  is  a  good  measurable 
velocity.  The  right  bank  is  low  and  liable  to  overflow,  the  left  bank 
i.s  high  and  rocky,  and  both  are  fringed  with  trees.  The  l>ed  of  the 
v^tream  is  composed  of  gravel,  free  from  vegetation,  and  is  permanent. 
There  is  but  one  channel  at  all  stages.  The  bench  mark  is  a  copper 
bolt  set  in  a  ledge  of  rock  on  the  left  bank  at  a  point  about  125  feet 
a>)ove  the  cable.     Its  elevation  is  16.34  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  n\ea»uremeni9  of  Aniietam  Creek  near  Hfutrpsburg,  Md.y  in  I90S. 


Date. 

Hydrographer. 

Gai^e 
height. 

Dldcharice. 

March  13 

E.  C.  Murphy 

Feet. 
3.06 

2.10 

Second-feet. 
6S4 

September  4 

RG.Paul 

224 

.  I 


Mean  daily  gage  height,  in  feety  of  Aniietam  Creek  near  Sharpsburg^  Md,,  for  190S, 


Day. 


1. 

3. 
4. 
h. 
6. 


8. 

9- 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
1ft. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Jan. 

1 

Feb. 
3.50 

Mar. 

4.30 

Apr. 

May. 

2.90 

June. 
2.50 

July. 
8.90 

Aug. 

Sept. 

Oct. 
2.00 

Nov. 
1.86 

Dec. 

'    3.70 

3.20 

2.50 

2.30 

1.90 

3.90 

3.20 

8.  HO 

3.10 

2.90 

2.40 

3.00 

2.60 

2.20 

1.96 

1.90 

1.90 

4.80 

3.40 

3.60 

8.10 

2.90 

2.30 

2.80 

2.40 

2.20 

1.95 

1.90 

1.80 

4.50 

4.10 

3.90 

8.20 

2.>'0 

2.30 

8.00 

2.40 

2.10 

2.00 

1.90 

1.90 

4.30 

3.80 

4.10 

3.00 

2.90 

2.30 

3.00 

2.60 

2.10 

1.90 

1.80 

1.90 

4.30 

3.50 

3.80 

2.90 

2.80 

2.35 

8.80 

2.60 

2.05 

1.90 

1.80 

1.85 

4.10 

3.20 

4.00 

3.00 

2.70 

2.40 

2.90 

2.70 

2.00 

1.85 

1.80 

1.85 

3.80 

3.20 

3.80 

3.20 

2.70 

2.45 

2.80 

2.60 

2.10 

8.00 

1.85 

1.85 

,    3.60 

3.40 

3.60 

8.30 

2.70 

2.60 

2.70 

2.60 

2.80 

2.60 

1.86 

1.90 

2.80 

3.30 

3.50 

8.10 

2.60 

2.40 

2.70 

2.60 

2.20 

2.20 

1.85 

1.90 

2.80 

4.50 

3.30 

3.10 

2.60 

2.35 

3.30 

2.50 

2.10 

2.10 

L80 

1.86 

2.70 

4.70 

3.20 

3.10 

2.50 

2.50 

a7.90 

2.50 

2.10 

2.10 

1.90 

1.80 

2.70 

4.50 

3.10 

3.10 

2.50 

2.50 

6.10 

2.80 

2.10 

2.10 

1.90 

1.80 

2.60 

4.00 

3.00 

4.50 

2.40 

2.45 

3.70 

2.30 

2.20 

2.00 

1.90 

1.90 

2.60 

8.80 

8.00 

6.70 

2.40 

2.60 

8.30 

2.20 

2.20 

2.00 

1.85 

2.00 

2.70 

3.70 

2.90 

6.70 

2.40 

2.40 

3.00 

8.60 

2.10 

2.10 

1.86 

2.80 

2.60 

3.50 

2.90 

6.45 

2.50 

2.30 

8.00 

8.20 

8.00 

2.16 

1.95 

2.00 

2.60 

3.20 

2.80 

4.60 

2.40 

2.40 

3.20 

2.40 

2.40 

2.05 

1.90 

2.00 

2,70 

3.00 

2.80 

4.30 

2.40 

2.30 

3.20 

2.40 

2.20 

2.00 

1.90 

1.90 

2.90 

2.80 

2.70 

4.00 

2.40 

2.50 

8.00 

2.30 

2.20 

2.10 

1.90 

2.60 

8.  GO 

2.60 

2.90 

3.80 

2.40 

2.40 

8.00 

2.20 

2.10 

2.10 

1.90 

2.60 

3.90 

2.50 

3.00 

3.60 

2.40 

2.30 

3.00 

2.20 

2.00 

2.10 

1.95 

2.00 

8.70 

2.50 

3.10 

3.50 

2.40 

2.40 

2.70 

2.20 

1.90 

2.10 

1.96 

1.90 

3.50 

2.30 

8.50 

3.40 

2.60 

2.30 

2.70 

2.20 

1.90 

2.10 

1.96 

1.90 

3.50 

2.60 

3.30 

3.40 

2.50 

2.35 

2.60 

2.20 

1.90 

2.00 

2.00 

1.86 

3.60 

3.00 

3.20 

8.80 

2.50 

2.30 

2.60 

2.30 

2,00 

2,00 

1.80 

1.90 

;    4.20 

4.45 

8.10 

3.20 

2.40 

2.30 

2.50 

2.10 

2.00 

2.00 

1.80 

1.80 

4.40 

6.75 

2.90 

3.10 

2.40 

2.30 

2.60 

2.00 

2.00 

2.00 

1.90 

2.00 

4.20 

2.80 

3.00 

2.80 

3.60 

2.70 

2,70 

1.90 

2.00 

1.90 

2.00 

8.90 

4.20 

3.00 

8.30 

3.10 

2.80 

2.60 

1.90 

1.90 

1.90 

1.90 

8.50 

4.00 

2,60 

2.70 

2.40 

1.90 

1.90 

a  Highest  record  6  p.  m.,  10.20. 
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Bating  tahle  Jor  Anlieiam  Creek  near  Sharpsburgj  Md.j  from  Janvuiry  1  to  December  Sl^ 

1903, 


Gage 
height 

1 
Discharge. 

Gage 
height 

Discharge. 

1 
Gage 
height. 

Feet. 

Second'/eeL 

Feel. 

SecoHd-fcet. 

Feel. 

1.8 

145 

2.3 

295 

2.8 

1.9 

170 

2.4 

330 

2.9 

2.0 

200 

2.5 

365 

3.0 

2.1 

230 

2.6 

400 

3.1 

2.2 

260 

2.7 

440 

3.2 

Discharge. 

Second-feet. 
480 

525 

570 

615 

665 


Gage 
height. 


Feel. 
3.3 
3.4 
3.5 


Diwbarge. 

Second-Jcrt.  ' 
720 

775 

830    , 


Tangent  at  3.2  feet  gage  height.     Differences  alxjve  this  point  55  per  tenth. 

EstimcUed  monthly  discharge  of  Antielam  Creek  twar  tSharpsburg^  Md.^  frr  190S. 

[Drainage  area,  293  square  miles.] 


Month. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Deplli  ill 

inoht'n. 

1,545 

400 

850 

2.90 

s.:« 

2,065 

1          ' 

295 

847 

2.89 

3-01 

1        1,270 

440 

762 

2.60 

3.00 

,        2,590 

525 

906 

3.09 

8.45 

720 

295 

402 

1.37 

1.58 

\            885 

295 

354 

1.21 

1.35 

3,  250 

365 

708 

2. 42 

2.79 

885 

200 

356 

1  *>•> 

1.41 

570 

170 

240 

.82 

.91 

570 

155 

224 

.76 

.8S 

200 

145 

165 

.56 

.62 

400 

145 

188 
500 

.64 
1.71 

.74 

'        3,250 

145 

23.06 

1 

January  

February  

March 

April 

May 

June 

July 

August 

September 

Octol)er 

November 

December 

The  year 


POTOMAC   RIVKR   (sOUTH   BRANCH)    NEAR  8PRINGFIKLI),    W.    VA. 

A  gaging  station  was  established  at  the  Baltiniore  and  Ohio  Railroad 
bridge,  3  miles  southwest  of  Springfield,  by  C.  C.  Babb,  in  April, 
181)4.  This  station  was  discontinued  in  1896  for  want  of  an  ob.server. 
On  June  20,  1899,  a  station  was  established  by  E.  G.  Paul,  at  the 
highway  bridge,  li  miles  below  the  original  station,  near  Grace  Stn- 
tion.  This  bridge  was  carried  away  by  flood  in  February,  1902.  The 
present  station  was   established  August  28,   1903,  by  E.    G.  Paul, 
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iL^isisted  by  W.  C  Sawyer.  It  is  lomtod  at  t\u\  iron  hij^hwjiy  bridge, 
'Ik  mile.s  east  of  Springfield,  W.  Va.  The  bridge  is  in  two  spans  of 
V>i)  feet  ^U'b.  During  high  water  the  river  flows  beneath  lK)th  spans, 
hut  at  low  stages  the  stream  flows  })eneath  the  left  span  only.  There 
i^  a  dam  located  about  2  miles  above  the  station,  and  a  small  island 
al)ove  and  also  one  below.  A  standai*d  chain  gage  is  located  in  the 
center  of  the  left  span  on  the  downstream  side  of  the  bridge.  The 
length  from  the  end  of  the  weight  to  the  marker  is  34.76  feet.  The 
tjage  is  read  twice  each  day  b}^  Miss  Olivia  Blue.  The  initial  point  for 
soundings  is  the  river  face  of  the  left  abutment  at  the  downstream  side 
of  the  bridge.  The  channel  is  stmight  for  several  hundred  feet  above 
and  lielow  the  station.  Both  V>anks  are  low  and  liable  to  overflow. 
The  \yed  of  the  stream  is  of  gravel.  Bench  mark  No.  1  is  a  nail  in  a 
large  sycamore  tree,  16  feet  downstream  from  the  left  approach  to  the 
bridge.  The  nail  is  in  the  side  of  the  tree  away  from  the  river  and 
ahodt  6  feet  above  the  ground.  Its  elevation  is  18.80  feet  above  gage 
datum.  Bench  mark  No.  2  is  a  nail  in  a  large  willow  tree  on  the  left 
hank  of  the  river,  about  65  feet  upstream  from  the  bridge.  It  is  in 
the  side  of  the  tree  away  from  the  river  and  about  2^  feet  alK>ve  the 
ground.     Its  elevation  is  14.52  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  C.  Saw\'er 
in  1903: 

August  29:  Gage  height,  2.20  feet;  discharge,  201  second-feet. 

Mam  daily  gage  height^  in  feet,  of  Polovuic  Hirer  (South  Branch)  near  Spring/ieM,  If.  la., 

for  190S. 


Day. 


Aug.  Sept.    Oct.    Nov. 


Day 


I 


Aug.   Sept, 


1. 
2 

3. 
4. 

5. 
6. 
7 , 
•S. 
9. 
10, 

n 

12 
13 


2,75 
2.70 
2.60 
2.56 
2,45 
2.40 
2.30 
2.30 
2.80 
2.55 
2.45 
2.45 
2.30 


2.20  , 

2.20  ' 

2.20 

2.20 

2.20 

2.20 

2.10 

2.30 

2.60 

2.60 

2.60 

2.60 

2.50 


14 2.30     2.40 

15 '  2.25  j  2.40 

16 2.20     2.40 
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2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2,20 
2.20 
2,20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.15 


2.20 
2.10 
2.10 
2.20 
2.10 
2.10 
2.10 
2.15 
2.15 
2.20 
2.25 
2.40 
2.20 
2.25 
2.50 
2.50 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


2.20  I 
2.20 
2. 55 
2.80 


2.25 
2. 45 
3.00 
2.a5 
2.  Go 
2.50 
2. 45 
2.40 
2.35 
2. 25 
2.20 
2.20 
2.20 
2.20 


Got. 

2.40 
2.40 

(") 

(") 

(") 

(") 

(") 
(a) 

2.20 

2. 20 

2. -20 

2. 20 

2.20 

2.20 

2.  JO 


Nov.    Dee. 


2.20  I 

2.20 

2.20 

2.30 

2.30 

2.30 

2.20 

2.20 

2. 20 

2.20 

2.20 

2. -20 

2.20 

2.20 


2.50 
2.50 
2.50 
2.10 
2.20 
2.40 
2. 65 
2. 40 
2.30 
2.30 
2.65 
2.60 
2.60 
2.60 
2.60 


a  Gage  reader  Icsl  key. 
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POTOMAC   RIVER   (nORTII   BRANCH)   AT  PIEDMONT,  W.  VA. 

This  stream  rises  in  the  western  part  of  West  Virginia  and  flows  in 
a  northeasterly  direction,  forming  the  boundary  between  Maryland 
and  West  Virginia.  At  a  point  about  15  miles  below  Cunil)erland  it 
is  joined  by  the  South  Branch,  forming  Potomac  River.  This  station 
was  established  June  27,  1899,  by  E.  G.  Paul.  It  is  located  at  the 
iron  highway  bridge  connecting  Luke,  Md.,  with  Piedmont,  W.  Va. 
The  Baltimore  and  Ohio  Railroad  passes  under  the  bridge  on  the  right 
bank.  The  standard  boxed  chain  gage  is  attached  to  the  hand  rail  on 
the  lower,  side  of  the  bridge  in  the  span  next  to  the  right  bank.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  38-87 
feet.  The  gage  is  read  twice  each  day  by  Charles  H.  Beck.  Discharge 
measurements  are  made  from  the  lower  chord  of  the  two-span  highway 
bridge  from  the  downstream  side.  The  initial  point  for  soundings  id 
the  face  of  the  pier  on  the  right  bank.  The  channel  is  straight  for 
1,200  feet  above  and  600  feet  below  the  station.  The  current  has  a 
moderate  velocity.  The  right  bank  is  high  and  rocky,  and  will  not 
overflow.  The  left  bank  is  low  and  liable  to  overflow,  but  all  water 
passes  beneath  the  bridge.  The  bed  of  the  stream  is  composed  of  gravel 
and  cobble  stones,  is  free  from  vegetation,  and  is  permanent.  The 
bench  mark  is  the  top  of  a  small  shoulder  in  the  face  of  the  sandstone 
ledge  which  forms  the  right  abutment  of  the  bridge.  It  is  about  4 
feet  above  the  ground  and  10  feet  downstream  from  the  bridge.  The 
point  is  indicated  by  an  arrow  cut  in  the  vertical  face  of  the  ledge. 
Its  elevation  is  20.40  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographcr. 

The  following  discharge  measurement  was  made  by  E.  G.  Paul  in 
1903: 

August  31:  Gage  height,  2.S0  feet;  discharge,  208  second-feet. 
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Mean  daily  gftge  heighi^  in  feel,  of  Potomac  Hirer  {North  Branch)  at  IHedmouty  ]\\  la., 

for  190S. 


Day. 


Jan. 


1.. 
2.. 
3-. 
4... 

6.. 

6.. 

7.. 

8.. 
'  9.. 
10.. 
11.. 
L».. 
13.. 
14-. 
15.. 
16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28-. 
29.. 
30.. 
31-. 


3.45 

3.60 

6.80 

6.15 

5.25 

4.80 

4.60 

4.20 

3.80 

3.80 

3.80 

4.35 

3.95 

8.75 

3.70 

3.70 

3.70 

3.50 

3.75 

3.60 

3.42 

3.60 

3.45 

3.20 

3.20 

3,25 

3.25 

4.75  I 

5.85  [. 

7.30  |. 

6.70    . 


Feb. 

5.20 
6.05 
6.40 
8.20 
6.15 
5.25 
4.75 
4.60 
4.3') 
4.00 
4.15 
5.05 
4.65 
4.50 
4.80 
6.95 
5.70 
4.95 
4.50 
4.35 
4.15 
4.00 
3.85 
3.90 
8.80 
3.70 
4.05 
8.80 


Mar. 

6.70 
5.55 
5.00 
4.65 
4.50 
4.50 
4.60 
5.20 
6.10 
5.40 
4.95 
4.80 
4.50 
4.30 
4. 15 
4.00 
3.90 
3.80 
3.70 
3.60 
3.75 
4.55 
6.65 
6.00 
5.16 
4.70 
4.40 
4.25 
4.05 
4.00 
4.10 


Apr. 


4.85 
4.75 
4.45 
4.95 
4.45 
4.20 
4.20 
5.15 
5.95 
5.20 
4.70 
4.60 
4.46 
5.30 
5.60 
6.a5 
5.45 
5.00 
4.70 
4.40 
4.20 
4.00 
3.90 
3.80 
3.80 
4.30 
4.20 
3.85 
3.70 
3.70 


May. 

3.60 
3.50 
3.55 
4.55 
3.75 
3.60 
3.60 
3.50 
3.45 
3.40 
3.35 
3.20 
3.20 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
2.90 
2.90 
2.80 
3.25 
3.90 
4.70 
4.60 
4.15 
4.00 
8.80 
3.70 
3.80 


June.    July.  '  Aug.  i  Sept. 


3.75 

3.55 

8.40 

3.30 

8.20 

3.25 

5.25 

4.55 

4.10 

3.90 

4.50  ' 

4.35  j 

4.  HO  I 

4.80 

5.10  I 

4.55  I 

4.30  I 

4.00 

3.60 

3.65 

4.50 

4.15 

6.10 

5.15 

4.45 

4.00 

3.85 

4.10 

6.65 

5.20 


4.45 

4.05 

3.75 

8.70 

4.15 

5.20 

4.05 

3.65  i 

3.45  ' 

3.30  ' 

3.25  I 

3.30  ' 

4.00  I 

4.10 

3.75  ' 

3.50 

3.30 

3.45 

8.40 

3.40 

3.50 

3.35 

3.15 

3.00 

2.95 

2.90 

2.80 

2.70 

2.&5 

2.70 

3.00 


2.90 
2.95 
2.90 
3.00 
8.00 
2.80 
2.80 
2.70 
2.65 
2.50 
2.50 
2.50 
2.45 
2.40 
2.40 
2.40 
2.40 
2.60 
2.50 
2.95 
2.80 
2.60 
2.50 
2.40 
2.30 
2.40 
2.40 
2.65 
2.65 
2.70 
2.80 


2.80 
2.65 
2.50 
2.40 
2.30 
2.50 
2.50 
2.35 
2.30 
2.70 
2.45 
2.40 
2.30 
2.20 
2.15 
2.10 
2.35 
2.70 
2.65 
2.50 
2.30 
2.20 
2.20 
2. 15 
2.10 
2.10 
2.05 
2.10 
2.00 
2.00 


'   (Hft. 

Nov. 
2.30 

2.05 

2.10 

2.30 

2.10 

2.20 

2.20 

2.20 

2.20 

2.25 

l>ec. 


2.05 

2.30 

2.40 

2.10 

2.30 

2.45 

2.10 

2.20 

2.25 

2.20 

2.20 

2.25 

2.20 

2.25 

2.30 

2.45 

2.40 

2.30 

(«) 

2.70 

2.30 

(«) 

2.50 

2.20 

(") 

2.35 

2.80 

K») 

2.30 

2.30 

(«) 

2.30 

2.30 

(«) 

2.30 

2.20 

(") 

2.30 

2.15 

(«) 

2.30 

2.20 

(°) 

2.30 

2.20 

2.50 

2.80 

2.30 

2.50 

2.86 

2.40 

2.60 

3.65 

2.20 

2.70 

3.10 

2.20 

2.65 

2.70 

2.30 

2.60 

2.70 

2.70 

2.50 

2.70 

3.20 

2.40 

2.60 

2.70 

2.40 

2.60 

2.85 

2.40 

2.60 

4.45 

2.30 

2.50 

3.80 

2.30 

2.40 

3.25 

2.30 

2.30 

3.20 

2.30 

2.40 

3.20 

2.30 

2.40 

2.95 

2.:«) 

....... 

2.85 

a  No  record  from  October  7  to  15,  inclusive.    Observer  absent. 

Rftting  table  for  Potomac  Hirer  (North  Branch)  at  IHedmont,   W.  la.,  from  Jamuiry  1  to 

December  SI,  190S. 


Gage 
height. 

Discharge. 
Secrmd-Jett.  1 

Gage 
height. 

1 
Discharge. 

Second-/efi. 

Gage 
height. 

Fret. 

Diwharge,  ' 

Sfconft-J'frt. 

(Jage 
height. 

Fret. 

Disfharge. 

.sv  rtmd-fect. 

Fret. 

>Vrt. 

1.9 

8 

2.6 

152 

3.3 

406 

4.0 

860 

2.0 

23 

2.7 

180 

3.4 

457 

4.1 

945 

2.1 

39 

2.8 

210     1 

'       3.5 

512 

4.2 

1,030 

2.2 

57 

2.9 

242 

3.6 

571     1 

4.3 

1,115 

2.3 

77 

3,0 

277 

3.7 

634 

• 

.       2.4 

100 

3.1 

316 

3.8 

701     , 

2.6 

125 

3.2 

359 

3.9 

1 

776 

Tangent  at  4.0  feet  gage  height, 
is  approximate  above  4.4  feet. 


Differences  alx)ve  this  iwint  So  per  tenth.     Table 
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EsUmattal  monthly  disch^inje  of  Potoma/;  River  (North  Braiich)  at  IHedmantj   W.  Va., 

for  J90S, 

[Drainage  area,  4(X>  square  milen.] 


Month. 


Discharge  in  second-feet. 


Rnn-off. 


Maximum.     Minimum. 


January 3, 665 

February 4,940  , 

March 3,155 

April.... 2,602 

May '  1,455 

June J  3,112 

Julv '  1,880  ' 

August 277 

September 210 

October '  180 

November i  602 

December 1 '  1,242 

Theyear 4,940 


359 
634 
571 
634 
210 
359 
166 


Mean. 


1,097 
1,736 
1,453  I 
1,368  I 

572  I 
1, 170  [ 

560  I 


77 

163 

23 

90 

31 

103 

57 

134 

48 

191 

23 

720 

2.70 
4.28  ' 
3.58 
3.37 
1.41 
2.88  I 
1.38  I 
.40  ' 
.22  I 
.25' 

.33  ' 

I 

.47 

__l, 

Irmff      I 
.    //       I 


3.11 
4.46 
4.13 
3.76 
1.6.3 
3.  21 
1.59 
.46 


25 


.29 
.37 
.54 

23.80 


JA]tfE8  RIVE  II  DRAINAGE  BASIN. 

James  River,  like  the  Potomac,  rises  among  mountain  ridges  having 
a  general  northeasterly  and  southwesterly  trend,  the  tributaries  flowing 
along  narrow  valleys  and  finally  uniting  to  cut  the  mountains  trans- 
versely, the  waters  escaping  in  a  southeasterly  direction  toward  the 
sea.  The  main  stream  is  formed  by  the  junction  of  Jackson  aud  Cow- 
pasture  rivers,  both  of  these  rising  in  the  central  part  of  the  western 
border  of  Virginia.  The  river  and  the  water  powers  along  it  arc 
fully  described  by  Prof.  George  F.  Swain  in  his  report  of  the  Water 
Powers  of  the  Middle  Atlantic  Watershed,  pages  13-38,  contained  in 
Vol.  XVI  of  the  Tenth  Census. 

Records  of  measurements  have  been  kept,  as  in  previous  years,  at 
the  following  places: 

North  (of  James)  River  at  (ilasgow,  Va. ;  James  River  at  Buchanan,  Va. ;  James 
River  at  Ilolcomb  Rock,  Va. ;  James  River  at  Cartersville,  Va.;  Appomattox  River 
at  Mattoax,  Va. 

The  descriptions  of  the  station!*,  together  with  the  records  for  1903, 
are  given  in  the  following  pages; 
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APPOMATTOX   RIVER  AT  MATTOAX,  VA. 

This  station  was  established  August  27, 190(),  by  E.  W.  Myers.  It 
is  located  on  the  two-span  deck  railroad  bridge  at  Mattoax  station,  27 
miles  southeast  of  Richmond,  on  the  road  to  Danville.  It  is  equipped 
with  a  standard  chain  gage  with  inclosed  scale  which  is  attached  to  the 
in.side  of  the  guard  rail  of  the  first  span  from  the  right  bank.  The 
lentrth  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  48.82 
feet.  The  gage  is  read  once  each  day  by  J.  C.  Carter.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  railroad 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  end  of  the  downstream  guard  rail  at  the*  right  bank.  Distances 
along  this  rail  are  indicated  by  white  paint.  The  channel  is  straight 
for  400  feet  above  and  for  100  feet  below  the  station.  The  current  is 
moderately  swift.  The  right  bank  is  high,  and  is  not  subject  to  over- 
flow. The  left  bank  is  high  but  overflows  l)eneath  the  second  span  of 
the  bridge  at  high  water.  The  bed  of  the  stream  is  composed  of  rock 
and  sand  and  is  clean  and  pennanent.  There  is  but  one  channel  at 
at  all  stages,  broken  at  extreme  flood  stages  by  the  central  pier  of  the 
bridge.  The  sand  bottom  beneath  the  second  span  is  subject  to  change 
in  high  water.  A  permanent  bench  mark  was  established  August  29, 
1903,  by  B.  S.  Drane,  consisting  of  a  United  States  Geological  Sur- 
ve}'  standard  iron  post;  it  is  set  at  the  northwest  corner  of  the  Mattoax 
passenger  station,  with  an  elevation  of  48.68  feet  above  gage  datum. 
Bench  mark  No.  2  is  on  the  outer  upstream  edge  of  the  top  of  the 
upper  chord  of  the  upstream  truss,  opposite  the  2-foot  mark  on  the 
gage  scale.    Its  elevation  is  46.60  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  mewmreTnenU  of  Appfrmaitox  River  at  Mattoax^  Va.,  in  1903, 


Date. 


Hydrographer. 


March  24 B.  S.  Drane 

March  29 E.  C.  Murphy  .. 

May2l E.  W.  Myers  ... 

Bo I do 

July  26 B.  S.  Drane 

Do do 

August  29 do , 

Do do 

September  26 Paul  and  Sawyer. 

December  3 W.  C.  Sawver 


(tage 
height. 

Diwharjfo. 

Fat. 

SfT(nid-/(€t. 

20.20 

8,166 

6.25 

1,282 

2.  35 

421 

2.3:^ 

405 

1.50 

258 

1.50 

250 

5.  oo 

1,294 

4.62 

1,002 

1.47 

292 

1.95 

315 

326 
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Mean  daily  gage  fieightf  infeetj  of  AppotnaUox  Rirer  at  Mattoax^  la.,  for  1903. 


Day. 


Jan. 


I 


1 8.38 

2 '    3.00 

3 '  11.20 


4. 
6. 
6. 


11.80 
13.25 
14.00 


7 16.00 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


5.70 
4.50 
8.75 
8.  SO 
6.10 
5.40 
4.00 
3.60 
3.40 
8.60 
8.50 
3.25 
2.95 
2.80 
7.20 
7.90 
4.90 
4.20 
3.75 
3.65 
5.25 
9.00 
10.00 
6.30 


4.90 

4.25 

3.90 

9.50 

10.50 

10.60 

11.30 

5.30 

6.25 

5.80 

4.50 

8.00 

6.70 

7.65 

5.0O 

8.00 

14.90 

15.90 

18.00 

18.00 

15.90 

5.30 

4.80 

4.35 

4.25 

3.90 

3.60 

4.60 


Apr. 


8.35 
9.90 
7.02 
4.55 
4.25 
4.00 
3.80 
4.85 
7.25 
7.38 
6.10 
5.80 
6.50 
5.30 
4.50 
4.10 
3.80 
3.60 
3.50 
3.35 
3. 25 
8.90 
15.00 
19.20 
22.30 
20.00 
17.20 
6.60 
5.15 
6.10 
13.50 


13.60 

14.50 

11.60 

5.40 

6.60 

6.50 

6.00 

6.80 

9.00 

10.00 

6.90 

5.10 

4.95 

14.60 

15.06 

15.50 

16.86 

8.60 

6.30 

4.75 

5.60 

7.25 

5.90 

4.90 

4.70 

4.35 

6.30 

6.50 

4.35 

3.90 


May. 

8.65 

3.40 

3.26 

8.62 

4.00 

3.65 

3.30 

3.32 

8.10 

2.96 

2.80 

2.75 

2.70 

2.65 

2.65 

2.55 

2.45 

2.40 

2.35 

2.30 

2.25 

2. 22 

2.25 

2. 25 

4.a5 

4.65 

3.55 

3. 10  I 

4.20  ! 

4.00 

4.00 


8.40 
3.15 
2.90 
2.60 
2.40 
4.40 
6.20 
14.00 
11.60 
7.40 
6.50 
6.40 
6.80 
4.00 
3.20 
3.10 
2.60 
2.70 
2.40  I 
2.30  I 

3.30  ' 

2.45 

2.80 

2.30 

2.40 

2.55 

2.70 

4.50 

2.90 


2.66 
2.05 
1.96 
1.76 
1.76 
4.00 
8.50  . 
3.30  \ 
2.30  j 
1.95  ' 
1.80 
1.70  j 
4.70 
10.20 
11.80 
13.10 
4.40 
2.80 
2.85 
2.60 
2.35 
2.a5 
2.01 
1.80 
1.75 
1.50 
1.45 
1.36 
1.35 
1.35 
1.30 


1.75 
4.05 
3.06 
2.24 
2.60 
2.01 
2.00 
1.80 
1.55 
1.50 
1.40 
3.80 
2.30 
4.60 
8.35 
2.60 
3.20 
2.10 
3.40 
7.&5 
5.20 
3.20 
2.35 
1.90 
1.65 
1.50 
1.45 
2.00 
6.05 
6.90 
9.90 


Sept 

11.40 
8.65 
8.20  I 
4.60  I 
2.90  I 
2.65 
2.15  I 
2.00 
1.95  ' 
1.95  I 
1.95 
4.00  j 
2.90  I 
1.95  ] 
1.70  j 
1.60  I 
1.75  I 
4.10 
3.80 
2.32 
1.80 
1.70 
1.65 
1.60 
1.60 
1.45 
1.50 
1.46 
1.90 
2.06 


Oct.   I  Nov.     \H-c. 


1.60 
1.46 
1.40 
1.45 
1.65 
1.56 
1.40 
1.46 
3.00 
4.40 
2.76 
2.25 
1.95 
1.75 
1.75 
1.65 
1.65 
2.95 
3.80 
2.98 
2.20 
2.01 
1.85 
1.90 
2.00 
2.05 
1.85 
1.76 
1.65 
1.65 
1.60 


1.75 
1.70 
1.70 
1.70 
2.  IB 
3.30 
3.65 

2.55 ; 

2.10 

2.08 

2.02 

2.00 

1.95' 

1.90 

1.96 

1.80 

1.80 

3.30 

4.60 

3.30 

2.25 

2.20 

2.15 

2.10  I 

2.00  ' 

2.00  I 

2.00 

2.00  I 

1.95 

2.00 


l.SO 
l.in 
1.90 
1.H5 
!.•« 
l.>« 
l.Ni 
l.HJ 
l.ST) 
1.S5 
2.10 

•j.a') 

2.10 
2,70 


2.75 


2.^0 

1..T0 

1.45 
1.70 
7.riO 
\00 
4.ntJ 
3.10 
3.40 
8.10 
3.15 
3,20 
3.40 
2.25 
2,60 
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Rating  tniiU  for  Apponuittar  Rirer  at  }rnUofLr'j  Va.^/rnm  Jantuirif  /  to  Decemlter  ,i t ^  J90S. 


heiicht. 


F\rrt. 
0.4 

.8 

1.0 

1.2 

1.4 

1.6 

1.8 

:>.0 
*?  •> 

Arf*      Art 

2.4 
2.H 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 


Ghko 


I>if«cliiuxe.   I    hei^t.      l>*»«haixc' 


<«age 
hoight. 


Stcond'/fet. 
140 
180 
200 
224 
251 
282 
316 
350 
:^90 
430 
473 
519 
565 
615 
665 
715 
765 
815 


4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 


Srt^nul-feft, 
875 

935 

995 

l,06o 

1,  i;i5 

1,205 

1,275 

1,345 

1,415 

1,490 

1,576 

1,662 

1,748 

l,8:i4 

1,920 

2,012 

2,104 

2,196 


7.8 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

13.5 

14.0 

14.5 

15.0 

15.5 

16.0 


DiHrhaiK**- 

Serond-fcet. 
2,288 

2,380 

2,615 

2,850 

3,090 

3,330 

3,575 

3,820 

4,065 

4,310 

4,555 

4,805 

5,a'>5 

5,315 

^,  575 

5,845 

6,115 

6, 395 


height. 


fYct. 
16.5 

17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 
22.  5 
23.0 
24.0 


J>{Hohnivi>. 

Senmd-ffet. 
6,  675 

6,965 

7,255 

7, 555 

7, 855 

8,170 

8,485 

8,815 

9,145 

9,490 

9,835 

10,  ia5 

10, 555 
10,9.'I0 
ll,6a5 


Entimaled  monthly  di»char(je  of  Appomattox  River  at  Mottmix^  Va.^for  I90.i. 

.  [Dmlnge  area,  745  square  niile8.] 


DiftchaiKe  in  second-feet. 


Month. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August 

September 
October  ... 
November 
December 


Kun-oiT. 


Maximum. 


The  year. 


6,395 

7,555 

10,411 

6,591 

1,012 

5,315 

4,853 

3,282 

4,016 

7a5 

995 

2,380 

10,411 


Minimum. 


Mean. 


519 

715 

627 

790 

394 

410 

237 

251 

258 

251  ■ 

299  I 

316 


Second -feet 

per  KQuare 

mile. 


Depth  In 
inches. 


1,762 

2,582 

2, 592 

2,449 

598 

1,006 

852 

704  I 

681  ' 

372  { 

414  ] 

551  ' 


2:^7         1,214 


2.37  I 

3.46  ' 

3.48  I 

3.29  I 

.80 

1.35  ! 

1.14  ' 

.94; 

.91 

.50 

.56  I 

.74  ' 

I 

1 .  63 


2.73 

3.60 

4.01 

3.67 

.92 

1.51 

1.31 

1.08 

1.02 

.58 

.62 

.85 

21.90 
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JAMES    KIVEK   AT   CARTERSVILLE,  VA. 

Observations  of  the  height  of  flames  River  are  made  by  the  Weather 
Bureau  at  Lynchburg,  Va.,  48  miles  ))elow  Buchanan  and  about  1(m> 
miles  above  Cartersvilie.  The  driiinage  area  is  given  as  3,700  sqiian* 
miles.  The  gage  is  on  the  first  pier  of  the  Amherst  bridge,  at  the 
foot  of  Ninth  street,  on  the  side  facing  L3'nchburg,  aV)out  100  feot 
from  the  shore.  The  elevation  is  494.7  feet  above  mean  sea  level. 
The  highest  water  was  about  27  feet  on  September  30,  1870,  and  thi» 
lowest— 0.3  feet  on  September  12-15,  1895. 

Gages  w^ere  established  on  James  River  in  1893  by  F.  B.  Isaacs, 
engineer  for  water  power  of  the  Chesapeake  and  Ohio  Railway  Com- 
pany, at  Ninemile  Locks,  Columbia,  Scottsville,  Lynchburg,  Balcony 
Falls,  Buchanan,  Eagle  Mountain,  and  Clifton  Forge.  Records  of 
heights  of  water  at  these  points  were  made  twice  daily  from  1893  to 
1897,  and  freshet  reports  were  obtained  for  these  years.  The  gages 
were  not  referred  to  any  fixed  datum,  but  the  zero  of  each  gage  was 
set  at  what  was  considered  ordinary  low  water  in  the  river.  During 
the  latter  part  of  1899  records  were  resumed,  excepting  at  Scottsville, 
Balcony  Falls,  and  Eagle  Mountain,  where  the  gages  have  1m*ou 
abandoned. 

At  Boshers  dam,  9  miles  above  Richmond,  is  a  gage  where  the  height 
of  water  is  recorded  twice  dailv,  showing  the  supposixl  head  on  the 
crest  of  dam.  This  crest,  however,  is  so  irregular  that  the  coeflicient 
of  discharge  has  not  been  ascertained.  Another  complication  exists 
in  the  fact  that  water  is  deflected  into  a  canal,  the  quantity  not  l)eing 
known. 

Observations  are  maintained  by  the  Weather  Bureau  at  Richmond, 
Va.,  the  gage  being  at  the  foot  of  Virginia  street,  near  Fourteenth, 
immediately  east  of  the  Richmond  and  Danville  Railroad  bridge.  It 
is  a  standard  brass  Weather  Bureau  gage  embedded  in  the  cement 
buttress.     The  elevation  of  the  zero  is  2.8  feet. 

A  gaging  station  was  established  January  1,  1899,  by  Prof.  D.  C. 
Humphreys,  and  is  located  at  the  highway  bridge  crossing  the  Jame^ 
between  Pemberton  and  Cartersvilie,  one-half  mile  from  the  railroad 
station  and  50  miles  above  Richmond,  Va.  The  original  wire  gage  was 
attache<l  to  a  horizontal  gage  rod  fastened  to  the  bridge  and  was  referred 
to  a  bench  mark,  the  top  of  the  lower  end  of  the  fourth  floor  beam  from 
the  right  ])ank,  which  is  32.04  feet  above  the  zero  of  the  gage.  This 
gage  was  verified  tJune  23, 1899.  The  original  wire  gage  was  replaced 
b>^  a  standard  chain  gage  installed  July  24,  1903,  by  B.  S.  Drane. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
37.98  feet.  To  provide  for  readings  over  10  feet,  2  additional  mark- 
ers, respectively  10  and  20  feet  l)elow  the  first,  have  been  placed.  The 
gage  is  attached  to  the  timbers  of  the  second  span  from  the  right  bank 
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on  the  downstream  side,  at  the  same  height  as  the  hand  rail.  It  is  read 
once  each  da}'  by  B.  T.  Palmore,  the  postmaster.  Discharge  measure- 
ments are  made  from  the  lower  side  of  the  old  wooden  6-span  highway 
bridge.  The  initial  point  for  soundings  is  the  right  end  of  the  down- 
stream hand  rail.  Distances  are  marked  with  white  paint  on  the  rail. 
The  channel  is  straight  for  one-third  mile  above  the  station  and  for 
1  mile  below.  Both  banks  are  high,  and  will  overflow  only  at  extreme 
flood  stages.  The  bed  of  the  stream  is  composed  of  rocks  and  sand, 
and  is  somewhat  shifting.  Bench  mark  No.  1  is  a  standard  copper 
plug  set  in  the  cap  stone  of  the  right  abutment  at  its  lower  end.  It  is 
inclosed  by  a  ring  of  white  paint  and  is  marked  bj'^  the  letters  '^B.  M. 
U.  S.  G.  S.  Hydro."  Its  elevation  is  31.77  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  spot  of  white  x>aint  on  the  inner  eyebar  of  the 
lower  chord  of  the  bridge,  under  the  pulley  end  of  the  gage  box.  Its 
elevation  is  32.93  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  meoimremenU  of  James  River  at  CartersmUe,  la.,  in  190S, 


Date. 


Hydrographer. 


March  30 E.  C.  Murphy 


E.  W.  Myers. 
do 


May  22 

May  23 

July  23 B.  S.  Drane 

September  26 1  Paul  and  Sawyer. 

December  4 W.  C.  Sawyer 


Gage 
height. 

Feel. 

10.00 

2.42 

2.42 

1.90 

1.78 

1.29 

Discharge. 

Second-feet. 
24, 378 
4,753 
4,777 
3,414 
3,264 
2,105 
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}fean  dnUy  gage  Jieighiy  in  feet,  of  Jnme^  River  ai  OtrierHviUe^  r«.,  for  1903. 


Day. 

Jan. 

8.00 
2.80 
16.05 
15.55 
13.70 
9.70 
7.80 
6.70 
5.68 
4.88 
4.82 
4,70 
4.20 
4.00 
8.60 
8.60 
8.60 
3.40 
3.30 
3.10 
6.45 
7.65 
6.15 
5.10 
4.80 
4.80 
4.10 
7.60 
8.60 
8.45 
8.85 

Feb. 

7.45 
6.55 
5.70 
6.20 
9.70 
11.95 
9.02 
7.00 
6.52 
5.75 
5.05 
7.20 
7.50 
7.30 
6.20 
7.80 
16.85 
17.40 
13.20 
9.00 
7.50 
7.20 
6.80 
5.80 
5.55 
5.20 
5.00 
6.75 

Mar. 

Apr. 

11.85 
9.60 
7.90 
7.30 
7.12 
6.92 
6.30 
6.78 
6.78 
7.32 
7.40 
7.78 
6.92 

11.22 
9.22 
8.90 
7.65 
6.90 
6.28 
7.18 
6.78 
5.68 
5.48 
5.10 
4.85 
4.78 
4.95 
7.76 
8.00 
6.80 

May. 

June. 

July. 

Aug. 

Sept. 

6.08 
6.48 
5.55 
3.95 
2.80 
2.40 
2.08 
1.82 
1.70 
1.68 
1.90 
2.20 
1.90 
1.68 
1.65 
1.48 
1.52 
6,70 
8.42 
4.90 
3.65 
2.92 
2.50 
2.15 
2.00 
1.85 
1.70 
1.90 
2.22 
1.65 

,   Oct. 

1.39 
1.42 
1.32 
.    1.35 
1.38 
1.50 
1.50 
4.80 
3.40 
2.25 
2.10 
1.92 
1.78 
1.62 
1.50 
1.45 
2.15 
2.00 

\.ri 

1.65 
1.58 
1.52 
1.60 
1.38 
1.35 
1.32 
1.88 
1.32 
1.80 
1.80 

Nov. 

l.Sl 
1.30 
1.80 

1.38 
1.50 
1.65 
1.82 
1.58 
1.60 
1.42 
1.48 
1.40 
1.38 
1.32 
1.35 
1.80 
1.80 
1.70 
1.78 

\.n 

1.65 
1.62 
l.SO 
1.40 
1.40 
1.35 
1.80 
1.25 
1.25 
1.23 

Uw. 

1 

14.05 

14.52 

10.72 

7.82 

6.85 

5.88 

5.85 

7.15 

8.12 

7.82 

7.70 

7.82 

7.85 

7.60 

6.90 

6.60 

5.95 

5.50 

5.08 

4.80 

4.82 

10. 72 

15.50 

18.08 

18.70 

12.07 

8.83 

7.80 

6.90 

10.37 

11.32 

5.80 
5.00 
4.60 
4.40 
4.28 
4.15 
4.05 
3.90 
3.62 
3.30 
8.28 
3.20 
8.10 
8.08 
3.00 
2.90 
2.80 
2.75 
2.70 
2.62 
2.60 
2.42 
2.40 
2.28 
2.90 
.  2.60 
2,75 
4.60 
8.32 
2.98 
2.90 

2.65 
2.50 
2.32 
2.80 
2.31 
6.00 
17.78 
18.00 
11.80 
7.80 
6.35 
7.85 
6.80 
5.77 
4.30 
4.00 
3.60 
4.25 
3.15 
2.90 
2.85 
2.70 
2.72 
8.02 
2.70 
4.03 
4.52 
4.85 
9.94 
8.10 

6.82 
5.62 
4.60 
4.00 
3.45 
4.00 
3.48 
4.42 
3.30 
2.82 
2.62 
3.15 
4.00 
6.25 
5.15 
4.60 
3.82 
8.22 
2.69 
2.42 
2,22 
2.02 
1.92 
1.82 
1.73 
1.62 
1.52 
1.40 
1.50 
1.42 
1.60 

1.62 
2.80 
2.15 
2.20 
2,78 
2.18 
2.25 
2.25 
1.82 
1.68 
1.52 
1.78 
1.75 
3.40 
2.20 
1.98 
2.85 
1.78 
2.58 
8.28 
2.25 
2.12 
1.68 
1.52 
1.40 
1.40 
1.45 
5.02 
8.65 
12.12 
7.10 

I      1-  *i'» 

2 

1.25 

3 

1.25 

4 

'      1.29 

5 

'      1.20 

6 

l.a 

7 

■      1.25 

8 

1.25 

9 

1.23 

10 

1.35 

11 

1.25 

12 

1.20 

13 

1.35 

14 

1.ti5 

15 

1.58 

16 

1.40 

17 

1.25 

18 

1.20 

19 

1.15 

20 

1.25 

21 

2.05 

22 

2.68 

23 

2,25 

24 

1.95 

25 

1.85 

26 

1.70 

27 

l.HO 

28 

1.45 

29 

1.40 

80 

1.55 

31 

1.65 
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Ruling  table  for  James  River  cU  (^tHnaville^  Ta.,  from  J  uiuarij  1  to  December  SI,  1903, 


height. 


Difcharge. 


(iagi* 
height. 


2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.2 


IHM-hurge. 

Second-fpft.  i 
5,270 
5,510 
5,750    I 
5,990 
6,230    I 
6,470    I 
6,710    ' 
6,960    ' 
7,210 
7,460 
7,720 
7,980 
8,240 
8,500 
9,020 


Gage 
height. 


FM. 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 


DJNchargt'. 

Second-feel. 
9,540 
10,060 
10, 580 
11,110 
11,630 
12,160 
12, 680 
13,210 
13, 740 
14,  270 
14,800 
15,330 
15,860 
16,390 
16,920 


Gage 
height. 

Discharge. 

IM. 

SfxoMl-feet. 

7.4 

17, 450 

7.6 

17,980 

7.8 

18,510 

8.0 

19,040 

8.5 

20,370 

9.0 

21,690 

10.0 

24, 344) 

11.0 

26,990 

12.0 

29,640 

13.0 

32,290 

14.0 

34,940 

15.0 

37,590 

16.0 

40,240 

17.0 

42,890 

18.0 

45, 540 

Above  lO.O  feet  gage-height  table  is  approximate. 

Estimated  monthly  discharge  of  James  River  at  Cariersvilley  Va. ,  for  190S. 

[Drainage  area,  6,232  square  miles.] 


Month. 


January 

Febniarj- 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

40, 372 

5,510 

43,950 

11,110 

47,400 

10,  580 

27,920 

10,580 

11,900 

4,330 

45, 540 

4,330 

15,860 

2,330 

29,905 

2,330 

20,100 

2,550 

9,280 

2,120 

3,210 

2,025 

5,270 

1,850 

47,400 

1,850 

Mean. 


14,607 

18,911 

21,744 

17,016 

6,870 

12,  737 

6,592 

5,432 

6,136 

3,047 

2,  442 

2, 550 


9,840 


Run-off. 


1 
Second-feet  i  n*»rw»K  in 


2.34 

3.03 

3.49 

2.73 

1.10 

2.04 

1.06 

.87 

.98 

.49 

.39 

.41 

1.58 


2.70 

3.16 

4.02 

3.05 

1.27 

2.28 

1.22 

1.00 

1.09 

.56 

.44 

.47 


21.26 
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JAMES   RIVER  AT  HOLCOMB   ROCK,  VA. 

This  station  was  established  by  the  Willson  Aluminum  Company, 
of  Holcomb '  Ro(-k,  Va.,  in  1891),  in  connection  with  measurements  to 
dt^termine  the  horsepower  available  at  that  point.  During  1899  Uio 
records  were  fraginentarv,  but  at  the  commencement  of  1900  daily 
recordts  were  taken,  which  hav^e  been  furnished  to  the  Geological  Sur- 
vey through  the  courtesy  of  George  O.  Seward,  geneml  manager  of 
the  company.  The  gage  consists  of  a  copper  float  8  by  8  by  8  inches, 
with  a  vertical  rod  1^  inches  square  attached  to  it,  the  rod,  which 
extends  up  through  the  jx)wer-house  floor,  being  scaled  to  tenths  of  a 
foot.  The  copper  float  is  inclosed  in  a  12-inch  by  12-inch  by  12-foot 
box,  which  rests  solidly  on  the  bottom  of  the  river.  The  box  is  per- 
fomted,  so  that  the  water  in  it  will  always  stand  at  the  same  level  a:s 
the  water  in  the  river,  while  the  float,  being  inclosed,  is  not  in  danger 
of  being  broken  by  floating  timber.  The  fluctuations  of  the  river  are 
read  directly  from  the  rod,  which  moves  up  or  down  with  the  float  as  it 
responds  to  the  variations  in  the  height  of  the  river.  Measurements 
of  discharge  are  not  made  at  this  point. 

Meaji  daily  gage  height^  in  feet ^  of  James  Rix'er  at  Holamilt  Rock^  T7i.,  for  19()S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

De<-. 

1 

4.55 
3.80 
3.65 
4.60 

11.50 
9.45 
7.50 
5.50 

6.85 
5.60 
4.95 
5.25 

3.80 
3.30 
3.20 
3.00 

1.66 
1.65 
1.60 
1.60 

4.05 
3.20 
2.65 
2.20 



••■■■•" 

3.50 
2.40 
2.a5 
1.76 

1.35 
1.30 
1.30 
1.25 

0.76 
1.20 
1.20 
1.20 

1.00 

2 

1.00 

3 •.... 

•""■■"* 

1.10 

4 

1.15 

6 

6.85 
6.40 
4.45 
3.75 

9.60 
6.70 
6.00 
4.10 

4.50 
4.80 
3.70 
3.80 

5.05 
4.70 
4.25 
4.40 

2.85 
2.70 
2.55 
2.50 

1.75 

2.26 

13.40 

8.00 

3.10 
4.25 
2.30 
2.10 



1.65 
1.46 
1.60 
1.55 

1.40 
1.30 
1.85 
2.05 

1.40 
1.40 
1.80 
1.00 

.95 

6 

1.00 

7 

1.10 

8 

1.15 

9 

3.20 
2.65 
2.55 
2.35 
2.25 
2.a5 
2.20 
2.15 

3.56 
3.20 
3.15 
5.15 
5.20 
4.40 
4.10 
4.50 

6.05 
5.75 
5.40 
5.8-5 
5. 75 
5. 45 
5.00 
4.65 

5.15 
5.60 
4.55 
4.15 
4.10 
5.50 
5.60 
5. 15 

2.35 
2.25 
2.20 
2.15 
2.05 
1.95 
1.90 
1.90 

5.30 
3.80 
4.00 
4.10 
3.20 
2.75 
2.55 
2.30 

2.10 
1.95 
2.40 



1.65 
1.80 
1.70 
1.45 
1.36 
1.40 
1.35 
1.85 

2.00 
1.65 
1.60 
1.50 
1.45 
1.35 
1.35 
1.30 

1.80 
1.20 
1.20 
1.20 
1.25 
1.25 
1.00 
1.25 

1.90 

10 

1.20 

11 

1.15 

12 

1.25 

13 

.90 

14 

....... 

1.10 

15 



1.25 

16 

1.40 

1.25 

17 

2.00 
1.80 
1.90 
1.80 
I    2.70 

12.  .55 

10.55 

6.75 

5.30 

4.05 

n.  95 

3.65 

3.25 
3.15 
4.15 

4.80 
4.25 
3.80 
3.60 
3.60 

2.00 
2.10 
2.10 
1.80 
1. 75 

2.15 
2.05 
1.90 
1.76 
1.80 



1.60 

1.40 

1.50' 

l.SO 

1.60 

7.70 
7.55 
4.10 
3.06 
2.40 

1.30 
l.SO 
1.80 
1.40 
1.35 

1.20 
1.20 
1.30 
1.30 
1.30 

1.05 

18 

1.00 

19 

1.25 

20 

1.30 

21 

1.50 

22 

2.90 

2.90 

5.20 

8.40 

1.70 

1.70 

1.40 

2.a5 

1.80 

1.05 

1.45 

23 

2.70 

•2.60 

9.56 

3.20 

1.70 

1.80 



1.25 

1.85 

1.30 

1.80 

1.30 

24 

2.50 

2. 45 

16.25 

3.20 

1.65 

1.85 



1.45 

1.80 

1.30 

1.25 

1.20 

26 

2.35 

..,5 

9.26 

3.10 

1.75 

1.95 

1.35 

1.60 

1.25 

1.25 

1.15 

26 

2.30 

1.95 

6.80 

3.00 

1.80 

2.30 

1.26 

1.55 

1.-25 

1.15 

1.05 

27 

2.15 

1.70 

5.50 

7.50 

1.70 

5.00 

1.70 

1.30 

1.20 

1.15 

1.15 

28 

4.90 

3.95 

5. 25 

6.25 

1.80 

6.25 

1.20 

1.30 

1.20 

1.00 

1.50 

29 

6. 30 

4.00 

5.00 

1.80 

6.20 

1.35 

1.35 

1.20 

1.00 

1.60 

30 

6.  15 

5. 65 

4.10 

1.80 

5. 75 

1.75 

1.35 

1.20 

1.00 

1.55 

31 

5. 70 



K.  4.') 

1.70 

. . , . 

1.85 

1.20 

1.20 

HUYT.I  JAMES    RIVER    DRAINAGE    BASIN.  333 

NORTH   (of  JAMEH)    RlVER   NEAR  OLAHOOW,    VA. 

This  river  rises  on  the  western  slope  of  the  8henando.ili  Mountains 
and  flows  in  a  southeasterly  direction  acu'oss  the  valley.  ))etween  the 
Shenandoah  and  Blue  Ridge  ranges,  emptying  into  James  River  a])out 
17  miles  south  of  Lexington,  Va.  Its  drainage  basin  is  largely  under 
cultivation,  except  in  the  upper  part,  where  it  is  mountainous  and 
covered  with  forest  growth.  This  station  was  established  August  21, 
1S95,  by  C-  C.  Babb,  assisted  by  D.  C.  Humphreys.  It  is  located  at 
the  county  bridge,  three-fourths  of  a  mile  from  the  post-office  at  Glas- 
gow, Va.,  and  1  mile  above  the  mouth  of  North  River.  The  original 
gage  was  of  the  wire  type  and  was  located  on  the  bridge  on  July  22, 1903. 
A  vertical  2  by  '6  inch  rod  gage  is  nailed  to  a  3  by  6  inch  oak  timber, 
which  is  sunk  to  a  firm  foundation  and  securely  nailed  and  bmced 
to  an  overhanging  tree  on  the  right  bank  below  the  bridge.  This 
gage  was  established  on  the  same  datum  as  the  original  wire  gage  and 
was  read  from  the  bridge.  On  November  24,  1903,  a  standard  chain 
gage  was  established  on  the  lower  side  of  the  bridge  in  the  right  span. 
Its  datum  is  the  same  as  that  of  the  wire  gage  and  rod  gage,  which  it 
replac*es.  It  is  read  once  each  day  by  B.  (x.  I^ldwin.  The  length  of 
the  chain  from  the  marker  to  the  end  of  the  weight  is  28  feet.  Dis- 
ciarge  measurements  are  made  from  the  lower  side  of  the  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
center  of  the  end  pin  of  the  downstream  truss  on  the  left  bank.  Origi- 
nally measurements  were  made  from  the  sidewalk  on  the  upstream 
side  of  the  bridge,  at  >vhich  point  there  is  a  good  section.  Beginning 
with  1902,  measurements  were  made  from  the  lower  side  of  the  "bridge 
on  account  of  the  removal  of  the  sidewalk.  The  section  on  the  lower 
iAde  of  the  bridge  is  not  as  favorable  for  accurate  "measurements  on 
account  of  sunken  logs  and  on  account  of  the  bridge  piers.  The  chan- 
nel is  straight  for  600  feet  above  and  below  the  station  and  has  a  width 
of  240  feet,  broken  b}'  2  iron  piers.  Both  banks  are  high,  fringed 
with  trees,  and  not  liable  to  overflow,  except  at  very  high  water. 
The  bed  of  the  stream  is  rocky  near  the  right  bank  and  is  composed  of 
rocks  and  mud  near  the  left.  Ifench  mark  No.  1  is  a  standar  1  copper 
plug  set  in  the  downstream  end  of  the  capstone  of  the  ri^ht  abut- 
ment. It  is  inclosed  in  a  ring  of  white  jmint  and  is  marked  by  the 
letters  ^'B.  M.  U.  S.  (}.  S.  Hvdro."  Its  elevation  is  23.89  feet  above 
gage  datum.  Bench  mark  No.  2  is  the  upper  surface  of  the  upi)er 
chord  over  the  pulley  of  the  chain  gage.  Its  elevation  is  32.28  feet 
above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  measurements  of  North  {of  James)  River  near  Glasgow,  Fa.,  in  19GS. 


Date. 


March  20 

July  22 

September  19 


Hydrographer. 


E.  C.  Murphy  . . . . 

B.  S.  Drane 

Paul  and  Sawyer. 


Noveinl)er  25 W.  C.  Sawyer 


Gase 
height. 

Di8cluu-|;«. 

Feel. 

SeeoHd-Jeet. 

1.88 

1,118 

.86 

394 

2.00 

1,355 

.64 

274 

Mean  daily  gage  height ^  in  feety  of  North  (of  James)  River  near  Glasgow^  ya,,for  190'i. 


Day. 

Jan. 

1.80 
1.30 
7.26 
4.20 
3.35 
3.20 
2.30 
2.12 
2.08 
1.90 
1.85 
1.70 
1.68 
1.65 
1.60 
1,65 
1.50 
1.45 
1.40 
1.42 
2.10 
2.40 
2.20 
2.00 
1.95 
1.95 
1.90 
4.80 
4.00 
3.50 
3.00 

Feb. 

Mar. 

Apr. 

3.60 
2.09 
2.08 
3.04 
3.00 
2.76 
2.50 
2.50 
3.20 
2.90 
2.65 
2.66 
2.65 
3.66 
3.50 
3.25 
3.00 
2.76 
2.50 
2,42 
2.40 
2.35 
2.10 
2.06 
2.00 
2.10 
2.30 
2.16 
2.00 
1.90 



May. 

1.80 
1.75 
1.70 
1.65 
1.68 
1.60 
1.46 
1.40 
1.38 
1.35 
1.32 
1.25 
1.20 
1.18 
1. 16 
1.15 
1.16 
1.12 
1.10 
1.08 
1.06 
1.05 
1.02 
1.02 
1.00 
1.20 
1. 12 
1.10 

i.a5 

1.03 
1.02 

Jniie. 

July. 

Aug. 

Sept. 

Oct. 

0.76 
.76 
.76 
.78 
.76 
.76 
.72 
1.75 
1.72 
1.60 
1.10 
.90 
.86 
.80 
.78 
.75 
.76 
1.00 
.88 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.76 
.72 
.70 
.70 
.70 

Nov. 

Dec. 

1 

2.65 
2.50 
2.30 
3.65 
4.80 
8.30 
2.90 
2.65 
2.40 
2.20 
2.10 
3.30 
•  3.00 
2.65 
2.60 
3.50 
10.00 
4.60 
3,50 
S.W) 
2.80 
2.60 
2.45 
S.40 
2.35 
2.30 
2. '20 
5,65 

"  *  "  " 

3.85 
3.45 
3.15 
2.76 
2.65 
2.46 
2.35 
2.35 
3.30 
3.30 
3.00 
3.30 
3.10 
2.76 
2.65 
2.50 
2.30 
2.20 
2.10 
2.00 
2.60 
3.60 
4.70 
6.40 
4.25 
3.30 
3.00 
3.32 
2.00 
3.20 
4.20 

1.02 
1.00 
1.00 
.98 
1.10 
2.60 
4.10 
4.00 
3.00 
2.20 
2.45 
2.30 
2.00 
1.90 
1.75 
1.62 
1.65 
1.20 
1.18 
1.15 
1.12 
1.10 
1.30 
1.12 
1.10 
1.10 
2.12 
....... 

3.70 
3.20 

2.40 
1.90 
1.40 
1.40 

2.70 

2.00 

1.50 

1.40 

1.22 

1.50 

1.45 

1.40 

2.00 

1.72 

1.50 

1.35 

1.25 

1.20 

1.16 

1.10 

1.06 

.90 

.85 

.85 

.80 

.80 

.75 

.70 

.75 

.90 

1.10 
1.00 
.90 
.90 
.85 
.90 
.86 
.80 
.76 
.75 
.72 
.70 
.70 
.68 
.65 
.80 
.96 
.85 
.80 
.75 
.70 
.66 
.60 
.60 
.58 
.66 
.55 
.50 
.50 
2.50 
1.50 

2.00 

1.50 

1.40 

1.10 

1.05 

1.00 

1.00 

.90 

.85 

.80 

.75 

.70 

.70 

.66 

.60 

.60 

6.00 

8.60 

2.35 

1.65 

1.50 

1.25 

1.10 

1.00 

.96 

.90 

.85 

.80 

.80 

.  .78 

0.70 
.70 

'      .70 
.90 
.86  , 
.80 
.75 
.75 
.72 
.72 

.72 

.72 

.72 

.72 

.72 

.80 

.75 

.75 

.72  ' 

.70  1 

.70  1 

.80 

.60 

.60  ' 

.60 

.00 

.58 

.60 

0.60 

2 

.60 

3 

.m 

4 

.60 

5.... 

.60 

6 

.60 

7 

.65 

8 

.60 

9 

.60 

10 

.<« 

11 

.60 

12 

.60 

13 

.62 

14 

.70 

15 

.70 

16 

.65 

17 

.65 

18 

J  A 

19 

20 

.65 
.65 

21 

22 

l.SO 

1.00 

23 

24 

.9» 
.90 

25 

.90 

26 

,90 

27 

28 

.85 

29 

80 

.86 
.S5 

81 

.70 

BOYT.] 
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Rating  table  for  X<nrth  (of  James)  River  tiear  (jUugotv,  Va.,  from  Januartf  1  to  December 

.ti,  190S. 


1 
height. 

l>i<4ehan(t*. 
i^evfrnd-Jeet. 

(Jage 
Height. 

FM. 

DiM'haige. 
Srcowi-J^el, 

1 

height. 

Ilijwharge. 

\ 

Srcandjtet.  ! 

(iaife 
height. 

Ffrt. 

DiM'harge. 

F€fi. 

Feet, 

Seamd-/trt. 

0.5 

200 

1.8 

1,105 

3.2 

2,800     , 

5.8 

7,750 

.6 

250 

1.9 

1,200 

3.4 

3,110 

6.0 

8,150 

.  7 

800 

2.0 

1,295 

'      3.6 

8,430 

6.2 

8,550 

.8 

355 

2.1 

1,395 

3.8 

3,780 

6.4 

8,950 

.9 

415 

2.Z 

1,500 

4.0 

4,150 

6.6 

9,350 

1.0 

480 

2.3 

1,610 

i      4.2 

4,550 

6.8 

9,750 

1.1 

545 

2.4 

1, 725 

4.4 

4,950 

7.0 

10,150 

1.2 

615 

2.6 

1,845 

1      4.6 

5,350 

'           1 

8.0 

12,150 

1.3 

685 

2.6 

1,970 

4.8. 

5,750 

9.0 

14, 150 

1.4 

760 

2.7 

2,100 

'      5.0 

6,150 

10.0 

16, 150 

1.5 

840 

2.8 

2,230 

5.2 

6,550    , 

1.6 

925 

,       2.9 

2,365 

1      5.4 

6,950 

1.7 

1,015 

■ 

3.0 

2,505 

5.6 

7,350 

1 

Estimated  monthly  dittcharge  of  North  {of  Jamct*)  Rirer  vear  (Ho*gotv^  Tri.,  for  IHOS. 

[Dminage  area,  831  square  milen.] 


DlMoharge  In  He<Mmrt-feet. 


Month. 


Maximum.     Minimum,  i      Moan. 


Jannarv . . . 
Febraary  _ . 

Maix'h 

April 

Mav 

Jane 

Julv 

Aii};ii8t 

S«*i)teinl)er. 
(K'tol)er  ... 
November . 
Deoeinlx^r 


10,650 

685 

16, 150 

1,395  1 

8,950 

1,295 

8,515 

1,200  , 

1,105 

498 

4,;i50 

467  1 

1,725 

.•«)0  ' 

1,845 

200 

6,  150 

250  1 

1,060 

:i00 

415 

225  ' 

840 

250 

2,013 

8, 076 

2,788 

2,014 

664 

1,871 

770 

895 

821 

418 

808 

880 


Run-off. 


Se<*ond-feet    iw.,,.*,  ;„ 


2.42  ! 

3.70 

8.85  I 

2. 42  ' 

.80 

1.65 

.93 

.48 

.99 

.50 

.87 

.40 


2.79 
3.85 
3.86 
2.70 

.92 
1.84 
1.07 

.55 
1.10 

.58 
.  .41 

.46 


The  vear 


16, 150 


2t)0 


1 ,  247 


1.50 


20.  18 
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JAMES   KIVER  AT   BUCHANAN,  VA. 


This  station  was  established  August  18, 1895,  by  C  C.  Babb,  assisted 
by  D.  C.  Humphreys.  It  Ls  located  at  the  iron  highway  bridge  near 
the  Chesapeake  and  Ohio  Railway  station,  and  one-half  mile  from  the 
Norfolk  and  Western  Bailway  station.  It  is  about  20  miles  above 
the  mouth  of  North  River  and  one-half  mile  above  the  mouth  of  Pur- 
gatory Creek.  The  United  States  Weather  Bureau  maintained  a 
gage  at  this  point  for  about  two  years  before  measurements  were 
made  by  the  Geological  Survey.  On  April  3,  1897,  the  datum  of 
the  original  wire  gage  was  lowered  2  feet  to  avoid  negative  read- 
ings. On  November  21, 1903,  the  wire  gage  was  replaced  by  a  stand- 
ard chain  gage  installed  by  W.  C.  Sawyer.  It  is  located  on  the 
upstream  side  of  the  bridge  near  the  center  of  the  left  span.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  35 
feet.  It  is  read  twice  each  day  b}''  U.  H.  Hyde,  a  furniture  de.aler  at 
Buchanan,  Va.  Discharge  measurements  are  made  from  the  lower 
side  of  the  two-span  iron  highway  bridge,  which  has  a  total  span  of 
350  feet.  The  initial  point  for  soundings  is  the  end  of  pin  on  the 
lower  side  of  bridge  at  the  left  bank.  The  channel  is  straight  for  800 
feet  above  and  for  about  the  same  distance  below  the  station.  The 
current  has  a  mo^prate  velocity  and  is  broken  by  the  middle  pier  of 
the  two-span  bridge.  Both  banks  are  high,  not  liable  to  overflow,  and 
without  trees.  The  bed,  of  the  stream,  is  rocky  and  free  from  vegeta- 
tion. Bench  mark  No.  1  is  the  top  of  the  upper  end  of  the  third  floor 
beam  from  the  left  bank:  Its  elevation  is  30  feet  above  gage  datum. 
Bench  mark  No.  2  is  the  top  of  a  stone  post  under  the  southwest  cor- 
ner of  the  porch  of  the  Chesapeake  and  Ohio  Railway  station.  Its 
elevation  is  24.68  feet  above  gage  datum.  Bench  marfl  No.  3  is  a 
copper  bolt  in  a  ledge  of  rock  on  the  left  bank  500  feet  above  the  sta- 
tion. Its  elevation  is  16.23  feet  above  gage  datum.  This  bench  mark 
was  established  November  21,  1903,  at  which  time  the  old  bench  mark 
on  this  ledge  could  not  be  found.  Bench  mark  No.  4  is  the  top  of  the 
upper  end  of  the  seventh  floor  beam  from  the  left  bank.  Its  elevation 
is  29.99  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  measurements  of  James  River  at  liuchanatiy  la.,  in  19<Ki. 


Date. 


Hydnif^raphcr. 


h^'t.      I>i'<'»»»nfe. 


I  Feet. 

Manh2l) E.  C.  Murphy 3.79 

S<?pteinljer  22 Paul  &  Sawyer '  2. 95 

Xrtveinber21 i  W.  C.  Sawyer  ..; 2.25 


St'coitd-feel. 
2,728 

1,583 

652 


Mean  dailtf  gage  height  ^  infeeiy  of  James  River  at  Buchanan,   la.,  Jot  19(>S. 


1 

Day. 

Jan. 

1 
Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

1 
Aug. 

1 

Si'pt 

(kt. 

Nov. 

Dee. 

1 

2.90 
2.85 
10. 75 
8.75 
6.85 
5.75 
6.10 
4.70 

5.20 
4. 75 
4.70 
6.45 
8.60 
6.60 
5.35 
4.90 

11.35 
7.85 
6.00 
5.30 
4.85 
4.55 
4.85 
4.35 

6.45 

5.60  ! 

5.15 

5.15 

5.50 

4.95 

4.70 

4.95 

4.55  i 
4. '25 
4.05 
4.00 
8.90 
8.80  1 
3.70 
3.70 

2.70 
2.60 
2.60 
2.60 
2.85 
3.65 
7.05 
7.10 

4.60 
4.  a")  1 
3.60 
3.45 
3.45 
4.00 
3.56 
3. -25 

1 
3.15 

8.25 

8.10 

3.00  ' 

3.45 

3.05 

2.96 

2.75 

3.40  ' 
3.10 
2.75  1 
2.60 
2.50 
2.40 
2.30  1 
2.20 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
3.70 

•2,10  1 
2.10 
2.10 
2.10 
2.00 
2.00  , 
2.00  , 
2.00  ' 

2.16 

2 

2.16 

3 ; 

2,15 

4 

•2.15 

5 

2.15 

6 

2.15 

7 

2.15 

8 

2.16 

9 

4. -20 
3.75 
3.70 
3.75 
3.40 
3.20 
3.40 
3.50 

4.60 
4.25 
4.30 
6.10 
5.65 
5.10 
4.70 
5.30 

5.36 
5.85 
6.56 
5.95 
5.85 
5.50 
5.15 
'    4.80 

5.65 
5.70 
5.20 
4.80  ' 
4.55 
5.25  . 
5.50 
5.20 

3.60 
3.50 
3.35 
3.20 
8.20 
3.10 
3.00 
3.00 

5.10 
4.30 
4.80 
4.75 
4.10 
8.75 
3.45 
3.30 

3.05 
2.90 
3. 15 
3.05  I 
4.05 
5.90 
4.50 
3.96 

2.60 
2,50 
2.50 
2.40 
2.40 
2.40 
2.40 
2.50 

2.95 

3.10 

2.75 

2.55  1 

2.40 

2.40 

2.30 

2.30 

2.80 
2,80 
2.70 
2.60 
2.50 
2.40 
2.80 
2.30 

2.00 
2.00 
2.00 

2.00 ; 

2.00 
2,00 
2.00 
2.00 

2.15 

10 

2.15 

11 

2.15 

12 

2.15 

13 

2.10 

14 

2.10 

15 

2.10 

16 r 

2.10 

17 

3.30 

14.80 

4.45 

5.05 

2.90 

3.15 

8.55 

2.50 

7.70 

2.20 

2.00 

2.06 

18 

'    3.30 

1    9.00 

4.25 

4.S5 ; 

2.90 

3.00 

3.26 

2.50 

6.50 

2.20 

2.10 

2.06 

19 

3.30 

6.60 

4.06 

4.45 

2.90 

2.90 

3.05  , 

2.50 

4.35 

2.20 

2.10 

2.06 

20 

3.-20 

5.70 

3.90 

4.20 

2.80 

2.80 

2.90 

2.50 

3.80 

2.20 

2.10  , 

2.15 

21 

3.80 

5.15 

3.85 

4.20 

2.80 

2.80 

2.80 

2.50 

3.30 

2.20 

2.20 

2.80 

22 

3.50 

4.85 

,    4.25 

4.30 

2.80 

2.70 

2.70 

2.40 

2.95 

2.20 

2.20 

2.30 

23 

3.70 

4.55 

1  11.15 

4.20 

2.70 

3.46 

2.  r.0 

2.40 

2.80 

2.20 

2.20 

2.26 

24 

3.65 

4.35 

15.10 

4.05 

2.70 

3.70 

'    2.60 

2.40 

2.65 

2. '20 

2.20 

2.26 

25 

3.50 

4.30 

1    8.25 

3.90 

2.70 

3.20 

2.50  1 

2.40 

2.50 

2.20 

2.20 

2.26 

26 

3.45 

4.25 

6.00 

4.35 

2.70 

3.35 

1    2.60 

2.30 

2.40 

2.20 

2.20 

2.26 

27 

3.45 
4.80 

;     4.20 
7.95 

6.60 
,    5.10 

9.10 
6.45 

2.70 
2.70 

6.95 
5.55 

2.40 
2.40 

2.30 
2.30 

2.30 
2.30 

2.20 
2.20 

1    2.15 
2.15 

2.25 

28 

2.80 

29 

6.85 

4.75 

6.40 

2.70 

5.60 

2.40 

2.20 

2.80 

2.10 

1    2.15 

2.30 

30 

6.60 

6.95 

4.90 

2.70 

6.05 

1    3.60 

2.30 

2.30 

2.10 

!    2.16 

2.80 

31 

6.20 

1 

8.05 

1 

2.70 

1    3.35 

2.40 

2.10 

1 

2.85 

IBR97 

—04- 

-—22 
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Ratimj  table  for  Janies  River  at  Buchanan,   Ta.,  from  January  1  to  December  »il,  liHKi. 


Gage 
height. 

DiHcharge. 

•  • 

\  Stcond-fcet. 

Gage 
height. 

Fret. 

Discharge. 
Second-fert. 

Ga*re 
height. 

Feet. 

1 
DiHcharge.    , 

J 

1  Second'fect. 

(>age 
height. 

Discharge. 

Ftrt. 

Fret. 

Srrond-/r<t 

2.0 

1          410 

1        3.  1   • 

1,750     ! 

4.2 

'       3, 450      1 

5.? 

5,  720 

2.1 

500 

3.2 

1,890 

4.3 

3, 640     ! 

5.4 

'       5,950 

2.  2 

fiOO 

3.3 

2,030 

4.4 

3,830 

5.5 

6,180 

2.3 

710 

3.4 

2,170 

4.5 

4,030 

5.6 

6,420 

2.4 

830 

3.  5 

2,310 

1       4.6 

1 

4,230     ' 

5.7 

6,660 

2.5 

960 

3.  6 

2, 450 

1       -4.  ' 

1 

4, 430     , 

5.8 

6,900 

2.6 

1,090 

2,600 

.       4.8 

^       4, 630     ' 

5.9 

7, 150 

2.7 

1,220 

3.8 

2,  750 

1       4.9 

1       4, 840     ! 

6.0 

7,400 

2.8 

1,1^50 

3.9 

2, 910 

'      5.0 

,      5, 050 

6.1 

7,650 

2.9 

1,480 

4.0 

3,080 

5.1 

'      5, 270 

6.2 

7,910 

3.0 

1,610 

4.1 

3,  260 

5.2 

5,490 

Tan^nt  at  6. 1  feet  gaire  height.     IMfferenceH  alnive  this  i)oint  260  per  tenth.     Table 
is  approximate  alx)ve  6.0  feet  gage  height. 

Ki<timated  morUhli/  dijfcharge  of  Jam  ex  River  at  Ruvhanan,   Va.^ft/r  llfOS, 

[Drainage  area,  2,058  nquare  milei*.] 


Discharge  In  Hecond-feet. 


Month. 


Maximum.     Minimum. 


January 19,  740 

February 30,  270 

Man-h 31,  a50 

April 15, 450 


Mav 

June 

July 

August  . . . 
Septenil)er 
()ctol)er  .. 
N()venil)er 
Det'enilHT 


4,130 
10,250 

4,230 

2,  240 
11,810 

2,  iim 
600 


770 


1,890 
3, 450 
2,8:^ 
2, 910 
1,220 
1,090 
8;^) 
(>00 

500 
410 
4oo 


Meait. 

4,468 

7,141 

7,781 

5,447 

1,931 

3,416 

2,116 

1,08:^ 

1 ,  859 

769 

488 

582 


Run-ofT. 


^mUe  »»»*»'^** 


Tlie  vear 31, 050 

•  7 


410         3,  OIK) 


2.17 
3.47 
3.78 
2.65 
.94 

\.m 

1 .  03 
.5:{ 
.m) 
.37 
.24 
.28 

1.50 


2.  50 

3.  61 
4.36 
2.9(i 

1.08 
l.ST) 
1.19 

.61 
1.00 

.43 


.27 


.32 


20.18 


8T.  J.AWUKX(  E   UIVKU   DUAINA<;K   IIANIX. 

Lake  Chaniplttin  dniiiis  an  area  of  7,750  s(iiiai*o  miles.  Of  tlii.s  area, 
the  4, .*)(>()  square  miles  in  the  State  of  Vermont  ilniins  through  four 
principal  streams  besides  many  smaller  ones.     These  four,  in  order 
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from  north  to  south,  ai^e  the  Missisquoi,  Lamoille,  and  Winooski 
rivers,  and  Otter  Creek. 

Missisquoi  River  has  a  total  dminage  area  of  860  square  miles,  of 
which  245  square  miles  lie  in  Canada.  It  has  its  headwaters  in  the 
highlands  west  of  Lake  Memphremagog,  thence  flows  southerly  through 
Canada  and  westerly  through  Vermont  into  Lake  Champlain.  The 
slopes  as  a  rule  are  quite  steep.  The  basin  is  very  generally  made  up 
of  farm  lands,  but  considerable  areas  of  forest  arc  found  at  the  head- 
waters of  all  its  tributaries.  There  is  no  great  amount  of  lake  or  arti- 
ficial storage.  At  many  points  water  power  is  in  use,  but  the  stomge 
at  such  power  plants  is  invariably  small. 

Lamoille  River  di*ains  a  total  area  of  725  square  miles.  Its  head- 
waters lie  in  the  Green  Mountain  region  in  the  northern  part  of 
Vermont;  thence  it  flows  in  a  general  westerly  direction  into  Lake 
Champlain.  The  basin  includes  considerable  farm  land,  but  extensive 
areas  of  forest  occur  at  the  headwaters,  especially  in  the  mountainous 
regions.  As  the  slopes  are  steep,  there  is  no  great  amount  of  natui^al 
or  artificial  storage.  Water  power  is  used  at  many  points  along  the 
river. 

Winooski  River  drains  a  total  area  of  995  square  miles,  all  in  Ver- 
mont. It  has  its  headwaters  in  the  Green  Mountain  district  in  the 
east-central  part  of  the  State;  thence  it  flows  generall}'^  northwesterly 
into  Lake  Champlain,  near  Burlington.  The  basin  is  generally  in  farm 
lands  with  considerable  areas  of  forest  in  the  headwatei*s.  The  stor- 
age, either  natural  or  artificial,  is  insignificant. 

Otter  Creek  drains  a  total  area  of  925  square  miles,  all  in  Vermont. 
Its  headwaters  are  in  the  southern  part  of  the  State,  generally  at  a 
lower  elevation  than  those  of  either  of  the  three  rivers  mentioned 
above.  It  flows  generally  northerly  through  .:ome  of  the  best  farm 
districts  in  Vermont.  The  slope  of  the  river  between  Rutland  and 
Middlebury  is  very  small,  while  between  Middlebury  and  the  mouth 
it  is  greater.  The  slopes  of  the  tributary  streams  are  general h'^  steep. 
Storage  in  the  basin  is  insignificant.  Considerable  areas  on  the  head- 
watei's  of  the  river  are  in  forest. 

The  following  is  a  list  of  the  stations  in  the  St.  Lawrence  River 
drainage  basin: 

Richelieu  River  at  Fort  Montgomery,  N.  Y. 
MisBisquoi  River  at  Swanton,  Vt. 
Lamoille  River  at  West  Milton,  Vt. 
Winooski  River  at  Winooski,  Vt. 
Winooski  River  at  Richmond,  Vt. 
Otter  Creek  at  Middlebury,  Vt, 
Saranac  River  near  Plattsburg,  N.  Y. 
Saranac  River  near  Saranac  Lake,  N.  Y. 
Racquette  River  at  Massena  Springs,  X.  Y. 
Oswegatchie  River  near  Ogdensburg,  N.  Y. 
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KICHKLIKU    RIVER   AT   FORT   MONTGOMERY,  N.  Y. 

Richelieu  River,  the  outlet  of  Lake  Cbamplain,  leaves  the  lake  at 
Rouse  Point  near  the  international  boundary  between  New  York  and 
Canada.  A  record  of  the  daily  stage  of  the  lake  at  its  outlet  has  been 
kept  since  January  1,  1875.  Data  for  reducing  the  observed  eleva- 
tion of  water  surface  to  equivalent  discharge  in  the  outlet  was  obtained 
by  the  United  States  Board  of  Engineers  on  Deep  Waterways  at  the 
Cbanibly  dam  in  1898.  Through  the  courtesy  of  Capt.  Harry  Taylor, 
U.  S.  Army,  the  gage  readings  taken  daily  are  reported  each  week  to 
the  United  States  Geological  Surve3\ 

The  gage  readings  are  taken  by  measuring  with  a  rod  the  depth  of 
water  on  the  base  of  the  scarp  wall  of  the  north  bastion  of  Fort  Mont- 
gomery about  3  feet  from  the  angle  with  the  east  curtain  of  the  fort. 
The  elevation  of  this  datum  is  95  feet  above  tide.  The  gage  readings 
are  referred  to  a  datum  1.5  feet  lower,  1.5  feet  being  added  to  the 
measured  depth  to  obtain  the  recorded  gage  height.  The  gage  zero 
elevation,  93.50  above  mean  tide  at  New  York,  is  the  lowest  recoi-ded 
stage  of  the  lake.  During  winter,  when  the  lake  is  frozen  over,  the 
gage  height  is  measured  in  an  open  well,  which  does  not  freeze,  situ- 
ated within  the  fort  inclosure. 

The  table  of  the  maximum  and  minimum  stage  of  the  Richelieu 
River  at  St.  Johns,  Quebec,  from  the  report  of  the  United  States  Deep 
Waterwa3^s  Commission  for  1896,  furnishes  data  for  an  estimate  of  the 
discharge  previous  to  the  time  at  which  records  were  begun  at  Fort 
Montgomery.  The  datum  of  the  St.  Johns  records  has  been  connected 
with  the  Fort  Montgomery  datum  by  R.  Steckel,  C.  E.,  geodetic  engi- 
neer for  Canada.  The  record  covers  a  period  prior  to  the  construc- 
tion of  the  Chambl}'  Dam  and  includes  the  highest  recorded  stage  of 
the  stream.  The  elevation  of  the  miter  sill  of  Lock  No.  1,  to  which 
the  gage  readings  at  St.  Johns  are  referred,  is  87.41  feet  above  mean 
sea  level  at  New  York.  The  maximum  observed  stage  at  St.  Johns  in 
April,  1869,  was  13.87  feet.  This  corresponds  to  an  elevation  of 
101.28  feet  above  sea  level.  The  difference  in  elevation  of  the  water 
surface  at  this  stage  is  2  feet.  The  maximum  gage  reading  at  St. 
Johns  would  thus  correspond  to  an  elevation  of  the  water  surface  at 
Fort  Montgomer}^  of  103.28  feet,  or  to  a  gage  reading  of  9.78.  The 
difference  in  elevation  of  the  water  surface  between  St.  Johns  and 
Fort  Montgomery  is  stated  to  have  been  0.38  foot  when  the  water 
surface  had  its  minimum  elevation  at  St.  Johns  of  93.29  feet.  This 
would  correspond  to  an  elevation  of  93.67  at  Fort  Montgomer}'. 
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Mojciinvm  and  mhiimum  taonthly  Mage  of  RicMien  Hirer  nlmre  npi)er  miter  mHI  of  Tjock  i, 

St.  Johntty  (/iiebec.<' 


I 


1863. 


IH&i. 


i8«y>. 


Month. 


Maxi- 
mum. 


Mini- 
mum. 


Maxi- 
mum. 


January. 


February 


I 


Mini- 
mum. 


Maxi- 
mum. 


Mini- 
mum. 


18ft>. 

Maxi-     Mini- 
mum. '  miim. 


Silairh  . 
April... 
May.... 
June... 
July.... 
Augrost. 


SeplembtT ' .  r 

Ortober 

November 

December 


9.83 
9.X\ 


8.42 
8.42 


11.33 
10.92 
8.75 
7.92 
8.00 
S.67 
9. 75 
10.00 


10.67 

n.  Oo 

7.83 
7.42 
7.17 
7.83 
H.-'iK 
9.75 


n.fiO 
10.67 
9.33 
8.92 
8.00 
S.  25 
7.25 


11.67 
10.67 
9.25 
8.67 
7.83 
7.26 
6. 75 
6. 50 


10.50 
10.00 
9.25 
8.67 
9.75 
9.42 
9.  S3 


10.50 
9.67 
9.17 

8.42 
8.08 
8.25 
•9.00 
8.83 
9.92 


1867. 


1868. 


1869. 


Month. 


Maxi-  I   Mini- 
mum. I  mum. 


Maxi- 
mum. 


Mini-  I  Maxi-     Mini- 
mum. ,  mum.  !  mum. 


1870. 


January. . 
February 


March 

April 

May 

June 

July 

August 

September 
October... 
November 
December. 


12.75 
12.33 


I 


11.50 
10.50 


10.25 
10.79 
10.92 
9.33 
8.58 
8.25 
9.67 
9.75 
9.42 


9.58 
9.00 
9.25 
8.25 
7.58 
7.08 
7.17 
7.33 
8.75 


9.33 

9.00 

9.25 

13. 87 

13.83 

12. 17 

10.25 

9.33 

8.58 

11.42 

11.08 

10. 25 


M.67 
8.83 
8.75 
9.33 
12.25 
10.17 
9.08 
8.33 
8.25 
8.17 
9.83 
9.17 


I 


Maxi- 
mum. 

I 

10.25  j 

10.33  I 

10.00 

12.67 

12.33 

10.25 

9.08 

8.25 

8.08 

9.50 

9.00 

8.08 


Mini- 
mum. 


9.42 
9.58 
9.17 
10.17 
10.17 
8.75 
8.17 
7.33 
7.17 
7.00 
7.50 
7.75 


a  Elevation  of  upper  u  iter  sill  87.41  above  nie:in  tide  at  New  York. 
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}fe(in  daily  dij*rhar(jfj  in  Kccond-fet't/^  of  Richelieu  Hirer  at  Fort  Montgomery.  N.  Y.,  htr 


Day 


Jan.       Feb. 


Mar. 


Apr.       May.   i  June. 


1. 
2. 
3. 
4. 
5. 
6. 

m 
4  . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
IG. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


11,290 
11,120 
11,290 
11.120 
11,120 
11,290 
11,290 
11,4(» 
11,290 
11,290 
11,290 
11,120 
11,120 
11,120 
11.290 
11,120 
11,120 
11. 120 
11,120 
11,290 
11,120 
11.120 
11,290 
11,290 
11,120 
11,120 
11,460 
11.290 
11,630 
11,460 
12,340 


12,520 
12,520 
12,700 
13,240 
13,240 
13,420 
13,420 
13,600 
13,600 
13,790 
13, 790 
13.790  ' 
13,980  I 
14,560  , 
14,740  ■ 
14, 740 
14,930 
14,930 
14,9:iO 
14,930  ' 
15,120  ' 
14,9:W  I 
14,740  , 
14,740 
14,660 
14, 170 
13,980 
14, 170 


15 
17 
17 
18 
18 
18 
19 
18 
19 
20 
23 
25 
26 
28 
29, 
29 
"SQ 
30 

:^2 

32 
32 
34 
'M\ 
39 
42 
43 
42 
43 
42 
42 
41 


Mean.    11,200  '  14,0<»  I  29 


310 
120 
610 
030 
210 
450 
500 
MK) 
940 
820 
140 
140 
700 
440 
020 
910 
220 
840 
080 
080 
700 
(^80 
700 
500 
090 
200 
830 
200 
460 
460 
720 


40,240 

43,»10 

41,720 

40, 610 

40.240 

40,610 

41,350 

39,500 

39, 500 

38,800 

38,450 

37,400 

36,700 

36,000 

S('>,000 

33,690 

32,700 

31,770 

31.460 

31.150 

m,  530 

29. 910 

29,020 

28,440  I 

27,570 

26, 700 

26, 180 

25.920 

24.880 

24,620 


22,900 
23,380 
26,700 
21,940 
21.480 
20,820 
20,380 
20.  IW 
19,500 
19,080 
19,080 
18,6<i0 
18,6<)0 
18,030 
17,400 
17,120 
16,830 
16,640 
16,260 
16.070 
15, 690 
14,9:10 
14,550 
14,550 
14, 170 
14.550 
14,550 
13,790 
12, 700 
12,880 
12,700 


12 
11 
11 
11 
11 
11 
11 
11 
10 
10 
10 
10 
11 
11 
11 
11 
II 
11 
11 
11 
11 
12 
12 
12 
12 
12 
12 
11 
11 
12 


.520 

980 

460 

460 

290 

290 

460 

460 

780 

780 

440 

780 

120 

630 

630 

460 

800 

630 

460 

800 

9S0 

340 

700 

340 

700 

700 

160  I 

980 

980 

\m 


I 


445     34,186     17,618     11,709 


July. 

1 

Aug. 

Sept. 
9,260 

Oct. 
6,700 

Nov. 
6,700 

IKX-. 

11,800 

10,100 

<>..v» 

11,980 

10,440 

9,420 

6,020 

6,870 

f'.OlHl 

11,800 

1 13, 980 

9,420 

6,190 

6,700 

f..l/iJI 

11,630 

10,780 

9,080 

7,890 

6.700 

r».«rj" 

11,630 

10,780 

8,910 

6,870 

6.020 

ti.  m- 

if, 460 

'll,6S0 

8,740 

6,020 

6,360 

rt.CfiU 

11,460 

'   9.930 

8,570 

6,870 

6,700 

6.crju 

11,290 

1 10,270 

8,570 

7,380 

6,700 

5,S^ 

11,120 

10,610 

9,080 

6.530 

7,210 

5,.vi0 

11,120 

9,760 

9,930 

6,700 

7,550 

5,\V» 

11,120 

10,270 

8,060 

6,530 

6,870 

fi.ttii 

11,120 

9.930 

8,400 

6,360 

6,700 

6, 19i.) 

10,960 

9,760 

8.910 

6,360 

7,380 

rt,  (rJl' 

10,610 

10, 100 

8,230 

6.190 

6, 870 

«i.l90 

11,460 

9,760 

7,890 

6,530 

6,5:«) 

6,1«J 

10,270 

'   9,760 

8,400 

7,210 

6,360 

f.,l» 

10,440 

9,760 

8,400 

6,700 

7,210 

6.U30 

10,610 

9,9:)0 

7,550 

6,700 

6,700 

5.\tU 

9,930 

10.100 

7,380 

7,210 

<i.  5:» 

6.triO 

10,100 

9.930 

7.380 

7,550 

6,700 

6.190 

9,980 

9,930 

7.380 

6,870 

6, 870 

r..  1* 

10,100 

10,270 

7,040 

7,720 

6,700 

«;,i* 

10,100 

1   9,930 

8,060 

7,040 

7,040 

6,700 

10,270 

9,590 

6,530 

7,040 

6,530 

ti.  m 

10.440 

1   9,760 

6,700 

7,650 

6,360 

6.530 

10,270 

9,690 

7,720 

6,870 

6,360 

6.5:?iJ 

10,270 

9,760 

8,570 

6,700 

6,360 

6.700 

10,440 

9,420 

6,700 

6,870 

6,190 

6. 5:)l' 

10,610 

'   9,760 

6,530 

7,380 

6,190 

r..s7U 

10,610 

9,fe30 

6,700 

6,870 

6,190 

6.7W1 

10,270 

9,590 
10. 16li 

8,117 

6,870 
6,848 

6.672 

t;.870 

10.813 

i;,  ■i\:^ 

«DLs<!haiKe  trtken  from  nearest  0.05  gag-e  reading. 
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Kstiittair'ii  motif  hi  ff  ffiM'hitujf  of  Rivhrl'wti   Jiiirir   iil   Fttti  Mttntgomei'y,    .V.   ]'.,  /or  190:i. 

[Dniiiiaffc  nroa,  7.7r4i  Nqiiart'  iiiIIoh.] 


Month. 


]>is<'huix<'  in  second-fcH't. 


Mnximuin.  I  Minimum.         Moan. 


Kun-ofV. 


Socond-foot  I  jj     ^,  ^ 


Janiiarv' . . . 
Febniarv . . 

Marcli 

April 

Mav 

June 

Julv 

August 

September. 
October  ... 
Novem])er . 
Dec'eiiilwr  . 


12,340  I 
15, 120  ' 
43,200  I 
43,940 
26,  700  ■ 
12,700 
11,980  i 
13,980 
9,930 
7,890 
7,550 
6,870 


The  vear 43, 940 

w  7 


11,120 
12,520  ' 
15,310  ! 
24,620 
12,700 
10,440 
9,930 
9,420 
6,530  I 
6, 020 
6,020 
5,  a50 


11,2(X)  I 

14,063  I 

29,445  j 

:M, 186  I 

17,618  , 

11,709  ' 

10,813 

10, 16ti 

8,117 

6,848 

6,672 

6,245 


5,a50       13,924 


1.44 

1.81 

3.80 

I 
4.41 

2.27  j 

1.51  ' 

1.39  I 

1.31 

i.a5 

.88 
.86 
.81 

1.80 


1.66 
1.88 
4.38 
4.92 
2.62 
1.68 
1.60 
1.51 
1.17 
1.01 
.96 
.93 

24.  32 


The  following  mis^'ellaneous  ineaHurementM  of  this  strouni  havo  l>eon 
made  at  St.  Johns,  Quel)ec:'' 

MeoirtiremfnU  of  Ric/idirn  River  at  St.  JohnHf  (Jneher. 


I>ai4'. 


HydroKniphor. 


IioiKht. 


Feet. 


KlevAtiun 
greater      I  Dlsffharifo. 
alnn'O  tidt'. 


Frrt. 


October  16,  1862  .... !  Charles  Legge  f* . . 
September  10,  1894. .    Henry  Holgate  **. 

August  22,  1895 Cecil  B.  Smith  .. 

(Vtol)er  17,  18^5 C.  H.  Mcl^eod  '• 


7.58 
I.  hi 
7.00 


93.  85 
93.  94 
93.27 


Secomi-fret. 
4,257 
6,390 
6,102 
3,  750 


«  Report  of  United  Statefl  board  of  engineers  on  deep  waterwavH,  Pt.  1.  page  431. 

ui,  L»tq.,  engineer  of  railways  ana  canalH.  Mn 
f  Furnished  by  J.  W.  Macklin,  engineer  of  the  Chambly  Power  ('o. 


ft  Piimi8hed  by  Ernest  Mareeau,  lj 


llway8  and  cannln.  Montreal,  (^anada. 
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On  April  28,  1899,  J.  W.  Macklin  made  a  weir  measurement  at  the 
dam  of  Chambly  Power  Company-,  Chambly,  Quebec: 

Len|<th  of  weir feet. .  1 ,  625 

Depth  of  water  on  weir  measured  to  surface  of  still  water  above do 3.  21) 

Reading  of  gage  at  St.  Johns do 1 1.  75 

Surface  of  water  at  St.  Johns  above  tide do 99.  13 

DischaiiRe,  as  c^oniputed  by  Mr.  Macklin  (passing  over  weir).-.Hc<Nmd-feet.,  29,050 
Add  passing  through  sluice  tx»  mill : do WX) 

Total do 29.  S5() 

At  the  time  the  above  gaging  was  mjwle  there  was  no  wind  and  the 
river  had  been  at  about  the  same  stage  for  several  days.  This  is  proh- 
a))ly  near  a  high-water  discharge. 

The  gagings  of  Messrs.  Holgate  and  Smith  were  made  with  tubes 
weighted  so  as  to  float  vertically  and  reaching  nearly  to  the  l)ott^)ni 
with  but  little  projecting  above  the  water.  That  by  Professor  Mcleod 
was  made  with  an  ''Amsler  me(^hanical  meter." 

MlSSISgUOI    RIVER  AT   8 WANTON,  VT. 

This  station  was  established  March  30, 1903,  b}-  H.  K.  Barrows.  It 
is  located  at  the  steel  highway-  bridge  on  the  road  from  Swanton  to 
St.  Albans,  about  three-eighths  of  a  mile  from  East  Swanton  Railway* 
station.  The  drainage  area  at  this  jDoint  is  850  square  miles.  A  chain 
gage  is  attached  to  the  downstream  truss;  the  length  of  chain  is  23.23 
feet  to  the  30-feet  t^cr.  It  is  referred  to  bench  marks  as  follows:  (1)  Circle 
cut  in  ledge  '200  feet  south  of  highway  bridge,  and  about  30  feet  from 
center  of  road;  elevation,  50.70  feet..  (2)  Circle  cut  in  top  of  lowest 
stone  of  north  abutment  of  railroad  bridge  at  east  end;  elevation,  54.73 
feet.  Elevations  are  above  gage  datum.  Velocities  at  low  stages  of 
the  river  are  very  small.  The  gage  was  read  twice  daily  by  O.  A. 
Skeels,  of  Swanton.  The  station  was  discontinued  September  20, 1903, 
on  account  of  the  effect  on  the  flow  of  water  b}'  the  dam  l)elow,  and 
the  generally  poor  conditions  for  a  gaging  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grbver,  district  hydrographer. 
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Diitcharge  metumremenU  of  MimRinwi  River  at  Stranloiif  17.,  In  lOOS, 


Date. 


Hydrogmpher. 


March  30 H.  K.  Barrows 

April  11 A.  D.  ButterfieM.. 

April  22 ! do 

Mav  1 '  H.  K.  Barn>wfi 

May  7 | do 

Mav  14 do 

Mav  28 , .do 


Gage 
height. 

Diachargt'. 

Frft. 

Sfcond'/trt. 

35.00 

3,  2;i5 

.^.90 

3,400 

:«.  a5 

1,226 

3:^.  75 

«95 

33.08 

410 

32.  a5 

400 

29.00 

270 

Mean  (hiily  gage  height,  in /eel,  of  3//.wj<Yf«f>i  Rirer  at  Swanlon,   17.,  for  liH)S. 


Day. 


Mar. 


Apr. 


1 

34.65 

2 : 

34.75 

3 ; 

34.60 

4 ' 

38.80 

5 

37.20 

• 
6 1 

35.95 

7 

35.45 

8 

36.35 

9 ' 

S).?© 

10 

35.30 

11 1 

35.  a*) 

12 

84.80 

13 

34.50 

14 ' 

34.40 

15 ' 

34. -25 

16 

34.35 

17 ' 

84.55 

IS ' 

34.35 

19 1 

34.20 

20 ' 

ai.oo 

21 ' 

33.90 

22 



33.90 

23 ' 

33.85 

1 

24 1 

33.85 
33.75 
33.80 
33.70 
33.65 
33.75 
:a.  75 

25 

26 

27 

28 

29 

30 

a^oo 

31 

34.65  1 

Mav.      June. 


33.75 
83.75 
33.75 
33.70 


33.00 
33.40 
33.12 
33.22 
33.05 
33.08 
32. 62 
32.22 
31.48 
80.78 
30.82 
30.40 
29.92 
29.80 
29.62 
29. -12 
29.68 
29. 42 
29. 35 
28.95 
•28.90 
29.02 
28.92 
28.82 
29.30 


(i  Station  discontinued  Oetobcr  1. 


28.75 
28.78 
28.95 
29.10 
29.00 
28.88 
28.75 

28.  T2 
28.38 
28.30 
28.45 
28.62 
28.88 
29.35 
29.92 
29.95 
29.55 
29.22 
29.12 

29.  IS 
29.30 
31.18 
33.95 
33.48 
82.62 
31.  X2 
30.62 
30.10 
29.65 
29.85 


July.   I    Aug. 


29.65 
29.35 
29.48 
30.60 
31.50 
31.45 
30.  .50 
29.98 
29.60 
29.38 
29.35 
28.98 
28. 75 
28.68 
29.  a5 
29.30 
•29. 32 
•29.05 
30.50 
30.70 
.%.40 
29. 4S 
29.22 
-29.58 
32. 25 
34.  a5 
:«.  70 
34.00 
33.60 
33.50 
34.38 


33.85 
33.00 
33. '20 
82.78 
:i2.20 
31.35 
30.92 
30.40 
30.60 
29.95 
30.40 
8*2.55 
34.02 
33.55 
33.30 
33.08 
3-2.40 
31.95 
30.48 
31.42 
34.25 
33.85 
SJ.  75 
33.  .50 
33.00 
32. 82 
32.78 
32.65 
3-2. 15 
31.88 
31.55 


Sept. 

30.28 
29.65 
29.32 
29.45 
29.35 
•28.90 
28.72 
28. 65 
28.85 
28.78 
•28.85 
28.78 
28.78 
•28.90 
28.80 
28. 75 
28. 72 
28.60 
•28.46 
•28.35 
28.38 
28.35 
28.30 
28. -25 
•28. 18 
•28.10 
28.40 
•28.  fiO 
'l'i^.  45 
•I '28.  12 


34t^ 


STREAM   MEASUREMENTS   IN  1903,  PART  I. 


[sn,  97. 


LAMOII.LK   RIVKR  AT   WEST   MILTON,  VT. 

This  stiition  was  established  March  2S,  1$H)3,  !)y  H.  K.  Barrows.  It 
is  located  at  the  steel  highway  bridge  near  West  Milton  post-ofBee. 
The  drainage  area  at  this  point  is  715  square  miles.  The  chain  ^go 
is  attached  to  the  lower  chord  of  the  upstream  truss;  length  of  chain  is 
25.20  feet.  It  is  referred  to  bench  marks  as  follows:  (1)  Cross  cut  in 
face  of  ledge  on  west  bank  in  line  of  south  truss;  elevation,  28.35  feot. 
(2)  South  end  of  west  pier  near  foot  of  truss;  elevation,  28.42  feet. 
Elevations  are  above  gage  datum.  The  channel  is  straight  for  1,<KX» 
feet  above  and  1,000  feet  below  the  station,  is  about  280  feet  wide  at 
ordinary  stages,  and  is  broken  by  one  pier.  The  velocities  at  low 
stages  of  the  river  are  small.  The  station  was  discontinued  October  S, 
1903,  as  it  was  found  that  backwater  from  Lake  Champlain  reached 
this  point  and  affected  the  height  and  flow  of  the  water.  The  gage 
was  read  twice  daily  by  Harry  A.  Gmnger,  of  West  Milton. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrogi'apher. 

Dl^charife  itveamiremeiUx  of  jAtmoiUe  Hirer  at  We^  Milton^  TV.,  in  Whi. 


Date. 


H}'drographer. 


March  28 i  H.  K.  Barrows. . 

April  6 C.  B.  Brownell  . 

April  23 \  A.  D.  Biitterfield 

April  29 '  H.  K.  Barrows.. 

May6 C.  H.  Pierce 

I 
Mav  13 1 do 

May  20 | do 

May  27 ! do 


height. 


June  8  . 

June  15 

Do. 

June  26 


do 


Fret. 
12.00 
11.55 
9.60 
8.75 
7.93 
7.32 
6.72 
6.10 
5. 45 


^     I 


E.  C.  Murphy 5.79 

do 5.75 

H.  K.  Barrows \      5.72 


IiisehaTK^. 

Sfrtmd-/rt  t. 
3,4S0 
2,  762 
795 

455 

3ai 

195 
245 
220 
775 
76:{ 
450 
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.V#f##i  (Ari/f/  ;/'*<;<'  heighl. 

in  feet^  of  lAimoiUr  Hirer 

tit    ItVx/ 

Miltuu 

,   \'t.,j'or  li*fii 

• 

l»iiy. 

1 

Mar.   1 

1 

A  |ir. 

11. 5S 
11.50 
11.10 
12. 20 

May. 

K..t5 
8.40 
H.25 
H.05 

.Itiiii'. 

5. 72 
5.  r>K 
5.60 
5.  .58 

.Inly. 

_ 

5. 50 
5. 50 
5.52 

5.58 

Aug.       St'pt. 

5.92         4.80 
5.55  ■      4.80 
5.85  1      4.80 
.V30         4.80 

()<(. 

I... 

1              1 

4.00 

•> 

1 

4.00 

3  .. 

1 

1 

4.20 

4.... 

4.30 

5. 

11.90 
11.55 
11.45 
11.50 
11.45 
11.85 
11.25 
11.10 
10.92 
10.80 
10.65 
10.55 
10. 45 

8.00 
7.92 
7.82 
7.70 
7.60 
7.50 
7.45 
7.:i5 
7.28 
7.18 
7.10 
7.00 
6.88 

5.50 
5. 48 
5.40 
5.40 
5.82 
5.30 
5.28 
5.40 
5.70 
5.96 
5.75 
5.60 
5.60 

5.  .55 
5.50 
5.50 
5.45 
5.42 
5.40 
5.55 
5.60 
5.35 

5.30 
5.22 
5.35 

5.22         4.80 
5.20  \      4.75 
5.15  '      4.65 
5. 10         4. 60 
5. 10         4. 58 
5.00  '      4.50 
5.00  1      4.50 
6.80  ,      4.50 
5. 40         4. 50 
5.18  1      4.40 
5.10  '       1.40 

4.20 

6.. 

1 

4.15 

«... 

4.05 

H., 

1 

4.00 

9... 

•• 1 

(«) 

10... 

11.. 

1 

12. 

13.. 

T 

14... 

1.1. . . 

' 

16.. 

5.02 

4  40 

17... 

* 

1 

5.00  1      4.40 

IS. 

1 

10.32 
10.20 
10.  a5 

6.80 
6.75 
6.62 

5.60 
5.55 
5.52 

5.25 

5.18 
5. 15 

4.90  1      4.35 
4. 95         4. 32 
6.70         4.30 

19  . 

!»... 

1 

21... 

9.85 

6.  .V) 

5. 58 

5. 15 

6.25  1      4.30 

2>... 

9.70 

6.  .V2 

5.90 

5.85 

5.60         4.30 

23... 

1 

9.58 

6.38 

6.20 

5.80 

5.25         4.20 

24... 

9.45 

6.32 

5.90 

6. 35 

5.08         4.20 

25. 

9.35 
9.20 

6.25 
6.20 

5. 72 
5.72 

5.76 
5.60 

5.00         4.00 
5.00         4.00 

26... 

I 

•27... 

1 

9.05 

6.18 

5.70 

6.05 

5.00  '      4.00 

28... 

12.00 

8.88 

6.08 

5.65 

5.62 

5.00  1      4.00 

29... 

11.85  ] 

8.76 

5.95 

5.60 

5. 45 

4.90         4.00 

■•■*■• 

30.. 

11.62 

8.70 

5.88 

5.58 

5.55 

4.85  ,      4.00 

31... 

11.58     . 

1                1 

5.80 

6.42 

'      4:80 

"Station  discontinm^d  Ortotjer  9. 
Rnting  table  for  Lammile  River  at  West  Afilton,  Vt.^from  }farch  28  to  June  11, 190:L 


Gage 
height. 

Feet. 

Discharge. 

1 

1   height. 

Diwharge. 
'  Serond'fcef. 

Gage 
height. 

1 
1   Di^^cha^ge. 

,  Sccfrnd-Jeet. 

Gage 
height. 

Feet. 

1 
Discharge. 

Second-feet. 

F>xt. 

Stroml-fect. 

5.3 

214 

1      6.6 

'            296     1 

7.9 

449 

10.4 

1       1,540 

5.4 

218 

■       6.7 

1 

305 

8.0 

466 

10.6 

1,725 

5.5 

222 

1       6.8 

'           314     1 

8.2 

503     i| 

10.8 

1       1,915 

5.6 

226 

6.9 

'           324 

8.4 

1          544 

11.0 

'      2, 125 

5.7 

231 

,      7.0 

334 

8.6 

589     > 

1 

11.2 

2,  360 

5.8 

237 

7.1 

'          345 

8.8 

639     1 

11.4 

'       2,6a5 

5.9 

1 

243 

7.2 

356 

1 

9.0 

1          700     ' 

11.6 

2,860 

6.0 

250 

7.3 

367 

9.2 

775     ' 

11.8 

3,  i:i5 

(5. 1 

257 

7.4 

1          379 

9.4 

i          870 

12.0 

3,  425 

«).2 

264 

/.O 

391 

9.6 

,          975 

12.2 

3,715 

6.3 

271 

7.6 

404 

9.8 

],090 

6.4 

279 

418 

10.0 

1,225 

6.5 

287 

7.8 

1         4:« 

10.  2 

I ,  :575 

I 
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Estimated  monthly  diHcharge  of  Lamoille  River  at  Weid  MUUm,  Vt.^for  190.$. 


Month. 


March  28-31 
April 


May 

June  1-11 


Discharge  in  second-feet. 

Maximum. 
3, 425 

Minimum.        Mean. 

2, 860           3.  aS8 

3,  715 

613           1,819 

577 

2:^7  1            :i34 

231 

214               221 

1 

.WINOOSKI    RIVKR   AT   RICHMOND,    VT. 

This  stiition  was  established  June  25,  1908,  ]>y  H.  K.  Barrows.     It 
is  lociited  at  the  steel  highway  bridge  about  one-fourth  mile  from  Rich- 
mond railway  station  on  the  road  to  Huntington.     The  drainage  area 
at  this  point  is  885  square  miles.     A  standard  c^hain  gage  is  attached 
to  the  downstream  truss;  length  of  chain,  29.GS  feet.     It  is  referred  to 
bench  marks  as  follows:  (1)  On  top  of  plate  near  north  end  of  ^ge 
box;  elevation,  28.76  feet.     (2)  Marked  point  on  the  west  end  of  south 
abutment;  elev^ation,  27.82  feet.     Elevations  are  above  gage  datum. 
The  channel  is  straight  for  100  feet  above  and  100  feet  below  this  sta- 
tion, and  is  about  175  feet  wide.     The  bed  is  gmvelly  and  jyermanent. 
The  current  is  medium  except  at  low  water.     Gagings  at  low  sbiges  of 
the  river  are  made  by  wading  at  a  point  2,500  feet  upstream  from 
bridge,  where  the  bed  is  of  gravel  and  the  current  swift.     The  banks 
are  high  and  are  not  subject  to  overflow.    The  gage  is  read  twice  daily 
by  George  Champang,  a  farmer,  of  Richmond. 

The  observations  at  this  station  during  1908  have  teen  made  under 
the  direction  of  N.  (/.  Grover,  district  hydrogmpher. 

Diacharf/e  inen»nrementH  of  Whiooskl  Hirer  at  Richmond^  ]7.,  in  190S. 


Date. 


Uydn>graphor. 


Gage 
height. 


Juno 6 II.  K.  BarrowH. 

Juno  25 , ilo 

July  6 1 do 

Jiilv  22 1  N.  C.  Grover.  . 

j 

AiiguHt7 i  II.  K.  BarrowH. 

1 
August  13 do , 

Do do 

Septt'inlH^r  15 do 

Do do 

N<>veinl)erll do 


Diflehargc. 


Fret. 

Srrond/tti. 

4.00 

202 

s.a-s 

1,CM0 

4.50 

545 

5.  33 

1,318 

1     4.2:^ 

,392 

4.40 

450 

1       4.42 

475 

3.70 

146 

3.78 

154 

4.42 

452 

HOYT.] 
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Menn  daily  gagf  height,  in  feci ,  of  Win()0»ki  Hirer  at  HirhmotKfy  Vt.,for  19()'i. 


Day. 


June.  ,  July.      Atijf.       Sept.       (K't. 


Nov 


1 4.37 

2 ' 4.61 

3 4.6P 

4 '■  4.38 

5 1 4.23 

6 4.46 

7 4.52 

^ ' 4.85 

9 4.19 

10 4.04 

n 4.11 

12 4.()K 

13 ' 3.5*7 

14 4.05 

15 ^ 4.05 

16 4.12 

17 ' 4.29 

18 1 4.24 

19 ; 4.11 

20 .• 4.21 

21 1 '^.58 

22 '  5.81 

23 6.21 

24 I  5.W 

25 5.00  4.97 

26 1      4.80  4.87 

27 4.65  t  4.93 

2^ I      4.45  4.6:^ 

29 4.42  4.53 

30 4.a5  j  4.98 

31 1 1  5.42 


DtH* 


1       4. 82 

4.08 

3.72 

5.05 

4.45 

4.77 

4.02 

3.92 

4.78 

4.38 

MiKse<l. 

4.05 

4.02 

4.65 

4.48 

Miffii^. 

3.98 

3.92 

4.50 

4.45 

4.26 

3.98 

4.08 

4. 45 

4.45 

1      4.34 

3.98 

4.22 

4. 52 

(") 

<      4.31 

3.95 

4.10 

4.65 

1      4.20 

3.95 

4.a5 

4.50 

4.15 

1      4.10 

3.98 

4.60 

4.42 

4. 10 

3.98 

5.  IK 

4.48 

4.18 

3. 92 

4.K) 

4.38 

4.50 

4.22 

3.95 

4.(W 

4.  :i'i 

4.45 

3.88 

1. 35 

4.32 

4.32 

3.78 

4.28 

'      4. 28 

4.20 

3.92 

4.15 

4.22 

4. 85 

4.02 

3.92 

4.05 

4.12 

4.05 

3.85 

4.08 

4.38 

4.a5 

3.92 

4.08 

5.40 

4.90 

1      4.02 

3.80 

4.70 

4.95 

4.85 

3.82 

4.90 

4.68 

4.68 

3.68 

4.68 

4.68 

4.45 

3.90 

4.45 

4.92 

7.00 

4.25 

3.70 

4.35 

4.ti8 

4.20 

3.85 

4.78 

4.45 

4.18 

8.72 

4.75 

4.38 

5.90 

4.18 

3.85 

4.60 

4.72 

4.18 

3.72 

4.60 

4.52 

4.15 

3.?2 

4.50 

4.58 

4.10 

3.78 

4.45 

4.60 

5.90 

3.98 

3.78 

4.62 

4.48 

4.00 

•■■•>•.. 

5.15 

aReadinKs  through  ice  Dwcmbcr  6-31. 
Rating  table  for  Wiiioo^ki  Hirer  at  Richmond,  17.,  from  June  J5  0)  December  St,  190S. 


I 

Gage 
height. 

Discharge. 

,     Gage 
height. 

! 

Discharge. 
Second-feet. 

(irtge 
height. 

Fret. 

Dis<'harge. 

Serottd-feet. 

Gage 
height. 

Fret. 

Discharge.  ' 

1 

Fei-t.      ' 

Second-feet. 

1      Feet. 

1 
Second-feet. 

3.7 

139 

4.4 

448 

5.1 

1,100 

5.8 

1,800 

i      3.8 

164 

4.5 

517 

5.2 

1 

1,200 

1      5.9 

1,1K)0 

3.9 

195 

4.6 

602 

,       5. 3 

1,300 

6.0 

2,000 

4.0 

232 

4      - 

4.  / 

700 

5.4 

1,400 

6.1 

2,100     1 

4.1 

277 

4.8 

800 

5.5 

•     1,500 

6.2 

2, 200     , 

4.2 

330 

4.9 

900 

5.6 

1       1,600 

6.3 

2,300 

4.3 

387 

5.0 

1,000 

5.7 

1       1,700 

1 

1 

1 
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Estimated  niojUhly  disc)varge  of  }\^noo8ki  River  at  Richmond,  VU 

[DrainfLge  area,  885  itquare  miles.] 


Diw'haifre  in  seeond-fettt. 


Month. 

June  25-31 

July 

August « 

September 

October 

November 

December  *  1^ 


Maximum.     Minimum.       Mean. 


1,000  , 

417 

635 

2, 210  ' 

221 

668 

850  , 

224  1 

395 

267  . 

1 

135 

192 

1,180 

144 

506 

1,400 

287 

600 

5a3 

436 

476 

aOa^e  readings  for  AiigUMt  3  and  4  estimated, 
ft  Frozen  December  6-31. 


WIN008KI    RIVER   AT  WIN008KI,  VT. 

This  station  was  established  March  18,  1903,  by  H.  K.  Barrows.  It 
is  located  at  '•  High  Bridge,''  a  covered  wooden  highway  bridge  on  the 
road  from  Winooski  to  the  limekilns.  The  drainage  area  at  this  point 
is  985  square  miles.  A  chain  gage  is  attached  to  the  outside  of  the 
downstream  truss;  length  of  chain,  52.15  feet  to  50-foot  tag.  It  is 
referred  to  bench  marks  as  follows:  (1)  Top  of  marble  railroad  monu- 
ment, 2  feet  south  of  track  and  90  feet  west  of  road  crossing;  eleva- 
tion, 94.17  feet.  (2)  Top  of  white  marble  railroad  monument  in 
center  of  track,  middle  of  rock  cut;  elevation,  89.88  feet.  (3)  Marked 
point  on  southwest  corner  of  east  bridge  abutment  of  railroad  bridge 
No.  5;  elev^ation,  84.75  feet.  All  elevations  refer  to  the  datum  of  the 
gage.  Measurements  of  flow  were  made  from  railroad  bridge  located 
about  1  mile  downstream,  near  the  crest  of  the  dam  of  the  electric-light 
plant.  This  dam  is  37.50  feet  above  the  datum  of  the  gage.  As  power 
is  used  here  for  electric  lighting  only,  water  is  not  used  at  all  during 
daytime.  At  low  stages  of  the  river,  however,  the  wat«r  level  may 
be  below  the  crest  of  the  dam  and  water  will  be  di*awn  down  during 
the  night  and  stored  during  the  day;  consequently,  gage  heights  below 
38  feet  mean  nothing  as  to  amount  of  flow  except  that  the  stage  of  the 
river  is  low.  The  station  was  discontinued  November  29,  1903,  on 
account  of  the  genemlly  unsatisfactory  conditions  for  a  low-water  rec- 
ord.    The  giige  was  read  twice  daily  by  John  Dc  Forge  of  Winooski. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 


HOTT.] 
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Date 


HydruKraphcr. 


Gaffe 
leiffht. 


he 


Manhl9 •  H.  K.  Barrows 43.25 

March  31 A.  I).  Butterfield j  40.80 

Aprils I do 41.30 

Do do 41.30 

April  13 H.  K.  Barrows 39.65 

April  15 A.  D.  Butterfield 39.50 

I)o do I  39.45 

April  20 H.  K.  Barrows 39.00 

April  27 A.  I).  Butterfield 38.70 

Mav9 H.  K.  Barrows '  38.35 

May  18 A.  D.  Butterfield 38. 05 


Dlwharge. 

Second-frti. 
7,450 
4,476 
5,510 
5, 595 
2,510 
2,415 
2,210 
1,575 
1,165 
740 
355 


Mean  daily  gage  height^  in  feet  ^  of  Witiooski  River  at  \Vi7100skiy  17.,  for  1903. 


Dav. 


Mar.       Apr.       May.      June.     July.      Aug.      Sept.   '    Oct.       Nov 


1 

1 

•) 

3 

4 

1.. 

1 
7\ 

t> 

(...........................1. ....... 

...|. ....... 

H 

y ' 

10 

11 

Yl 

n, 1 

14 ' 

15 

16 

1     ...... 

17 

IH 

43. 00 

IV» 

43. 30 

-ii» 

46.40 

21 

46. 40 

-»•» 

ii 

44. 70 

1\ 

49. 70 

ri 

V, 

47.40 

T, 

41  70 

•> 

41.40 

jy 

41.10 

:5u 

40. 65 

.51 

40.75 

41. 
40. 
40. 
42. 
40. 
40. 
40. 
41. 
41. 
41. 
40. 
39. 
39. 
39. 
39. 
39. 
39. 
39. 
39. 
39. 
38. 
38. 
38. 
38. 
38. 
38. 

;«. 
:«. 

38. 

:j8. 


85 

70 

36 

85 

85 

60 

50 

10 

10 

10 

■20 

86 

65  I 

50 

46' 

50  I 

60  I 

30 

16 

05 

95 

90 

80 

76 

80  I 

70 

60 

ty> 

60 

65 


38.70 
38.60 
38.60 
38.40 
38.40 
38.40 
38.26 
38.30 
38.30 
38.30 
38.20 
38.25 
38.16 
38.10 
38.10 
38.10 
38.10 
38.10 
:».  10 
38.  a5 
38.00 
37.95 
•37.90 
37.90 
37.85 
37. 75 
37.  70 
37. 70 
37. 70 
37. 70 
37.70 


37.60 

37.60 

37.60 

37.70 

37.56 

37.60 

37.30 

37.30  ' 

36.66 

36.60 

37.86 

38.85 

39.65 

40.05  I 

40. 10 

39.46 

88.60 

38.50  ' 

38.40 

38.40  ' 

38.60  , 

38.90 

38.85  ' 

39.00  ^ 

38.90 

:K50  I 

3S.50 

IW.iiO 

38.40  I 

:18.20  I 


38.10 

38.30 

88.25 

88.00 

38.00 

38.00 

38.10 

88.16 

38.06 

38.00 

38.00 

38.00 

37.95 

38.10 

3S.05 

87.95 

37.90 

37.90  ' 

37.90  I 

38.00  I 

38.40  I 

39.80 

39.30 

39.30 

3«).  00 

:».oo 

39. 00 

:».  H5 

38.  '.ft) 


38.80 
88.10 
87.90 
87.90 
87.90 
37.90 
37.90 
37.80 
87.75 
37.45 
37.66 
37.80 
37.70 
37.55 
37.65 
37.60 
37.60 
37.55 
37.55 
37.80 
87.96 
37. '^) 
37.60 
37.55 
37. 50 
CO 


37.50 
37.36 
36.46 
36.36 
SA.  56 
33.30 
35.45 
36.15 
34.50 
34.66 
31.50 
38.40 
33. 75 
34.65 
:U.  10 
:t?.  W) 
:«.  75 

:v4. 10 

3;*.  90 


34.10 
8.5.80  ! 
87.80 
87.20 
87.40  I 
37.80  i 
38.55  ; 
39.00  i 
39.40  ' 
40.10 
40.00  I 
39.76 
39.10 
39.10  I 
38.95 
38.75 
38.70  . 
38. 96 
39.40 
39.75 
39.70 
38.90 
38. 95  I 

:«.90 
:w.s5 
;».30 
39.  -20 
;w.  95 
;w.9o 
39. 20 

39. 50 


89.55 
39.70 
39.50 
39.60 
39.50 
39.46 
39.60 
39.40 
39.40 
39.40 
39.40 
39.30 
39.30 
39.10 
39.10 
39.10 
39. 25 
40.30 
40.80 
40.70 
40.00 
39.60 
39.50 
39.  :{5 
39. 2t) 
39.10 
39.  '2:^ 

:jH.  w 

I'M 


«  No  record  August  26  to  ^^eplembe^  11. 


h  Station  discontinued  November  29. 
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Rating  Idhkfor  Wiuoottki  River  at  Winooaki^  Vt.,  from.  March  IS  to  November  S8^  190.*. 


(rage 
heigiu. 

Discharge. 
Sccond-fect. 

Gage 
height. 

1 

DiHchazge. 

Gage 
1    height. 

1 

1 
Discharge.  | 

1 

(lage 
height. 

Dischaixc- 

Fret. 

Feet. 

Second-fed. 

Feet. 

i 
Second/eet. 

Fret. 

Second-frd. 

38.0 

305 

i     39. 1 

1,715 

40.2 

3,415 

41.3 

5,5:« 

38.1 

420 

39.2 

1,855 

40.3 

3,585 

41.4 

5,750 

38.2 

537 

,     S9.3 

2,000 

40.4 

3,760 

41.5 

5,965 

38.3 

657 

'■    39.4 

2,145 

40.5 

3,935     ; 

'           1 

41.6 

6,180 

38.4 

780 

39.5 

2,295 

40.6 

4,115 

,     41.7 

6,395 

38.  5 

906 

39.6 

2,445 

40.7 

4,300 

'     41.8 

6,610 

38.(5 

1,034 

39.7 

2,600 

40.8- 

4, 495 

41.9 

6, 825 

38.7 

1, 165 

39.8 

2,  755 

40.9 

4,695 

42.0 

7,  (MO 

38.8 

1,300 

39.9 

2,915 

41.0 

4,900 

38.9 

1,435   • 

40.0 

3,080 

41.1 

5,110 

39.0 

1,575 

40.1 

3,245 

41.2 

5,320 

Tangent  at  41.2  feet  gage  height.  Differences  above  this  p<:»int  215  per  tenth. 
Discharge  under  gage  height  38.0  feet  not  applied  on  account  of  low  velocity,  ren- 
dering the  discharge  measurements  uncertain,  and  on  account  of  fluctuations  of  gage 
height  at  dam  below. 

Estimated  vimUhly  discharge  of  Winooshi  River  at  Winooski,  Vt.^for  190'i. 


Month. 


March  18-31 

April 

May  1-21 

June  12-30 

July  1-15,  20-31 «  . 

August  1,  2 

September 

October  7-31 

November  1-28  . . . 


Discharge  in  Hcoond-fccL 


Maximum.     Minimum.    *  Mean. 


23, 595 
7,792 
1,165 
3,245 
2,000 
657 


4,025 
1,034 
305 
537 
305 
420 


11,873 

2,871 

616 

1,416 

810 

53S 


3,245 
4,495 


970  '       l,86t> 


1,300 


2,327 


a  1  to  15  inclusive  and  20  to  81  inclusive. 
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OTTER   CREEK   AT   MIDDLEBURY,  VT. 

This  station  was  established  April  1, 11)03,  by  II.  K.  Barrows.  It  is 
located  at  the  railroad  bridge  in  the  village  of  Middlebury,  above  and 
within  the  influence  of  the  dam  used  for  power  purposes.  The  water, 
however,  never  falls  below  the  crest  of  the  dam.  The  drainage  area 
at  this  point  is  615  square  miles.  A  chain  gage  is  attached  to  the 
downstream  truss  of  this  bridge;  length  of  chain  is  17.52  feet  to  the 
10-foot  tag.  It  is  referred  to  a  bench  mark  on  top  of  south  l)olt  in 
bridge  seat  on  downstream  side  of  north  abutment;  elevation,  20.08 
feet  above  gage  datum.  Measurements  are  made  from  a  boat  at 
medium  stages,  and  from  a  stone-arch  highway  bridge  about  one-half 
mile  downstream  at  low  stages  of  the  river.  The  current  at  the  gage  is 
small,  except  at  high  stages  of  the  river;  at  the  stone-arch  bridge  it  is 
medium  at  low  stages  of  the  river.  The  banks  are  high  and  not  subject 
^o  overflow,  and  the  bed  is  permanent.  The  gage  is  read  twice  daily 
by  R.  P.  Bingham,  of  Middlebury. 

The  observations  at  this  station  during  11)03  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  TneamiremerUs  of  (Hter  Creek  at  Middlebury,  17.,  in  1903. 


Date. 


Hydrographer. 


Aprils 

April  18 

April  28 u ' do 

May9 

May  19 

June  24 , 

July  7 

July  18 

Anii^t  6 

September  14 

November  21 


C.  B,  Bro\^Tiell 
11.  K.  BarrowH 


....do 

....do 

....do 

....do 

N.  C.  Grover  . . 
H.  K.  Barrows 

....do 

....do 


Feet. 

15.90 

13.62 

12.75 

12.35 

12.20 

13.05 

12.20 

12.00 

12.25 

11.71 

12.48 


DiHcharge. 

Second-feet. 
3,730 
1,335 
640 
455 
235 
835 
245 
284 
337 
190 
484 


IKK  97— 04- 


-23 
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Mean  daily  gage  height^  in  feely  of  Otter  Creek  at  Middlebury,  11.,  for  190S. 


Day. 


Apr. 


1 

16.10 

2 

16.00 

8 

15.90 

4 

15.80 

6 

15.70 

6 

15.60 

7 

15.55 

8 

15.45 

9 

15.35 

10 

15.25 

11 

15.05 

12 

14. 85 

13 

14.60 

14 ; 

14.20 

15 

13.80 

16 

13.70 

17 

13.72 

18 

13.65 

19 

13.52 

20 

13.35 

21 

13.26 

22 

13.08 

23 

13.05 

24 

12.90 

25 

12.88 

26 

12.80 

27 

12.70 

28 

12.75 

29 

12.70 

30 

12.65 

31 

12.62 
12.60 
12.60 
12.48 
12.45 
12.45 
12.42 
12.40 
12.35 
12.35 
12.20 
12.26 
12.26 
12.20 
12.20 
12.20 
12.20 
12. 10 
12.20 
12.20 
12.10 
12.10 
12.10 
12.12 
11.62 
11.88 
11.95 
11.98 
11.95 
11.90 
11.90 


June. 

July. 

Aug. 
12.20 

Sept. 
12.20 

1 

Oct. 

Nov. 

Dec. 

11.58 

12.40 

12.00 

12.30 

12.02 

11.88 

12.68 

12.20 

12.30 

12.00 

12.20 

12.10 

11.90 

12.62 

11.88 

12.22 

12.00 

12.28 

12.10 

11.90 

12.45 

12.08 

12.20 

12.10 

12.22 

12.05 

11.88 

12.20 

12.20 

12.20 

12.02 

12.20 

12.06 

11.80 

12. 10 

12.20 

12.30 

12.16 

12.46 

12.10 

11.88 

12.20 

12.18 

12,  «> 

12.50 

12.68 

11.82 

11.68 

12.15 

12.20 

12. 10 

12.48 

12.60 

12.00 

11.75 

12.10 

12.20 

12.10 

12.78 

12.32 

12.06 

11.92 

12,10 

11.92 

12.10 

13.28 

12.40 

12.00 

12.26 

12.02 

12.12 

12.10 

18.40 

12.32 

12.00 

12.38 

12.02 

12.65 

12.02 

13.05 

12.30 

12.00 

13.42 

11.68 

13.02 

12.00 

12.78 

12.30 

12.18 

13.95 

11.80 

12.72 

11.75 

12.48 

12.25 

12.32 

13.65 

11.98 

12.45 

11.86 

12.40 

12,90 

12.92 

13.08 

12.02 

12.30 

12.00 

12.28 

12.02 

12.80 

12.85 

12.02 

12.05 

12.06 

12.20 

12.22 

(°) 

12.68 

11.98 

12.18 

12.10 

12.42 

12.86 

12.50 

12.06 

12. 15 

12.10 

12.80 

13.08 

12.60 

12.45 

11.75 

12.30 

12.20 

13.18 

12.86 

12.50 

12.12 

12.60 

12.00 

12.88 

12.45 

14.25 

12.95 

12.40 

12.70 

12.08 

12,68 

12.30 

14.50 

13.65 

13.86 

12.65 

12.10 

12.52 

12,22 

■•*«•*•• 

13.10 

13.62 

12.22 

12.06 

12.70 

12.32 

14.10 

12.75 

12.95 

12.20 

12.00 

12.70 

12.40 

12.62 

12.62 

12.32 

11.96 

12.56 

12.12 

13.40 

12.88 

12. 55 

12.46 

11.85 

12.50 

12.00 

12.72 

12.55 

12.68 

11.66 

12.50 

12.10 

12.70 

12.45 

12.32 

12.88 

11.80 

12.40 

12.28 

12.38 

12.32 

12.32 

n.98 

12.40 

11.90 

12.25 

12.10 

12.36 

12.50 

a  Readings  through  ice  December  17  to  31. 
Rating  table  for  Otter  Creek  at  Middlebury^  Vt.,,  from  April  I  to  December  SI,  190S. 


Gage 
height. 

DiMiharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Di8chai:ge. 

Gage 
height. 

DIschaiige. 

i 

Second-fed, 

Feet. 

Second-feet. 

Feet. 

Seco7ul-/et1.  ' 

Feet. 

Second-feet. 

Feel. 

11.6 

163 

12.5 

501     , 

13.4 

1,120 

14.6 

2,300 

11.7 

188 

1     12.6 

555 

13.5 

1,210 

14.8 

2,520 

11.8 

217 

12.7 

610 

13.6 

1,300 

15.0 

2,740 

11.0 

248 

'     12.8 

670 

13.7 

1,400 

15.2 

2,960 

12.0 

283 

12.9 

740 

13.8 

1,500 

15.4 

3,180 

12.1 

320 

1     13.0 

810 

13.9 

1,600 

15.6 

3,400 

12.2 

360 

13,1 

880 

14.0 

1,700 

15.8 

3,620 

12.3 

403 

^     13. 2 

955 

14.2 

1,900 

16.0 

3,840 

*           1 

12.4 

450 

13. 3 

1,035 

14.4 

2,100 

1 
1 

1 

* 

Table  well  determined. 
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EUimaied  monthly  disclmrge  of  Otter  Creek  at  Middlebtiry^  Vt.y/or  1903, 


Month. 


April 

May 

June 

Jaly 

Aogost 

September 

October 

November 

December  1-16,  inclusive 


Dischai^e  in  second-feet. 


Maximum. 

Minimum. 

3,950 

582 

566 

168 

1,650 

159 

1,550 

183 

824 

242 

403 

175 

1,120 

283 

866 

248 

754 

223 

Mean. 

1,987 
370 
573 
448 
417 
303 
541 
431 
356 


SARANAC   RIVER  NEAR   PLATTSBUR<".,    N.    Y. 

A  gaging  station  was  est^iblished  at  a  dam  at  this  place  March  27, 1903, 
by  A.  M.  Kvans.  The  record  includes  the  flow  over  a  straight  spillway 
crest  190  feet  in  length,  the  discharge  through  two  5-foot  waste  gates 
when  open,  and  through  four  33-inch  Victor  turbines,  controlled  by 
automatic  governors.  Experiments  have  been  made  at  Cornell  Uni- 
versity hydraulic  laboratory  on  a  model  of  the  ogee  section  for 
computation  of  the  discharge.  The  gage  on  the  crest  of  the  dam  is  a 
vertical  IV  by  6  inch  cypress  board  reading  from  zero  to  7.5  feet.  It 
Ls  attached  to  the  wing  wall  on  the  nght  side  of  the  stream  above  the 
screen  rack.  The  tailrace  gage  is  similar  in  construction  to  the  crest 
gage  and  is.  attached  to  the  timber  crib  which  forms  the  dyke.  It  is 
on  the  left  side  of  the  tailrace,  about  15  feet  below  the  power  house. 
The  bench  mark  to  which  both  gages  are  referred  is  the  downstream 
comer  on  the  left  side  of  the  right  abutment  near  the  waste  gates.  Its 
elevation  is  8.07  feet  above  the  zero  of  the  crest  gage  and  23.86  feet 
above  the  zero  of  the  tailrace  gage.  The  gages  are  read  and  the  record 
furnished  by  A.  E.  Hare,  the  engineer  at  the  Lozier  Company's  plant. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Mean  daily  discharge,  in  second-feet^  of  Saranac  River  near  Plattshurg,  N.  Y.,for  19ffS. 


Day. 


Mar. 


Apr. 


1 

2 

3 

4 

6. 


9 

10 

11 

12 

18 

14 ' 

^* 1 

16 ' 

17 :..\ 

18 ' 

19 

20 1 

21 

22 ' 

23 

24 ' 

25 

26 

27 j  2,229 

28 2,736 

29 2,300 

80 1,839 

81 1,592 


1,092 
1,778 
1,778 
8,924 
2,920 
2,231 
2,166 
2,517 
2,662 
2,373 
2,098 
1,759 
1,698 
1,095 
1,098 
1,593 
1,093 
1,462 
1,460 
1,078 
1,415 
1,711 
1,784 
1,523 
1,447 
1,054 
911 
306 
806 
891 


May. 


846 
786 
658 
669 
712 
626 
618 
526 
276 
186 
254 
689 
545 
545 
583 
486 
405 
588 
583 
507 
268 
507 
515 
486 
545 
608 
644 
238 
856 
425 
486 


June. 


July. 


392 
274 
892 
338 
168 
868 
529 
274 
245 
333 
392 
624 
1,884 
1,218 
306 
765 
247 
515 
545 
725 
1,392 
1,714 
989 
806 
1,194 
1,037 
864 
658 
712 
669 


669 

1,593 

1,419 

1.002 

849 

755 

669 

626 

626 

364 

206 

486 

474 

474 

474 

592 

706 

599 

880 

669 

1,090 

894 

1,037 

1,247 

919 

615 

755 

765 

669 

941 

1,800 


A.ug. 

Sept. 

1,320 

545 

1,002 

564 

846 

669 

712 

470 

626 

496 

581 

405 

833 

480 

600 

581 

572 

804 

846 

449 

846 

392 

2,332 

476 

1,678 

443 

1,197 

505 

994 

706 

411 

756 

411 

698 

862 

766 

612 

1,037 

529 

941 

667 

919 

505 

706 

605 

712 

333 

482 

274 

626 

861 

626 

195 

626 

212 

599 

545 

672 

451 

698 

Oct 


Nov, 


Dec. 


426 
501 
638 
616 
670 
613 
574 
57e 
584 
1,214 
1,334 
1,035 
750 
701 
627 
427 
472 
801 
1,103 
1,037 
775 
688 
611 
588 
615 

502 
562 
566 
617 
«>7 


706 
708 
473 
531 
601 
637 
746 
658 
734 
772 
768 
692 
771 
611 
443 
911 
?28 
695 
7W) 
647 
622 
592 
736 
709 
605 
528 
675 
550 
443 
601 


Kstiniated  monthly  discharge  of  Saranac  River  near  Plattsburgy  N.  Y.yfor  190S. 

[Drainage  area,  624  square  miles.] 


675 
590 
583 
615 
648 
515 
730 
659 
579 
584 
617 
."VIS 
617 
640 
622 
574 
4N> 
417 
4.SS 
449 
813 
664 
679 
&*9 
T22. 

6S« 

722 
609 
610 
571 


Month. 


April 

May 

June 

July 

August  - . . 
September 
October  .. 
November 
December 


DiHcharge  in  second-feet. 


Maximum. 


3,924 

846 

1,714 

1,593 

2,332 

669 

1,334 

772 

838 


Minimum. 


306 
136 
168 
206 
333 
196 
426 
443 
417 


Run-off. 


Mean. 


1,639 
518 
652 
768 
831 
448 
689 
651 
607 


Second-feet 

permuare 

mile. 


2.62 

.83 

1.04 

1.23 

1.33 

.72 

1.10 

1.04 

.97 


Depth  in 
inchc^i. 


2.92 
.95 
1.16 
1.42 
1.53 
.80 
1.27 
1.16 
1.12 
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SARANAG   RIVER  NEAR   8ARANAC  LAKE,  N.  Y. 

The  headwaters  of  Saranac  River  lie  in  nouthern  Franklin  County. 
The  southern  boundary  of  the  drainage  basin  is  the  Ampersand  Moun- 
tain range.  The  stream  drains  the  north  slope  of  the  most  elevated 
region  of  the  State.  To  the  northwest  of  Ampersand  Range  is  a 
region  of  lakes  and  ponds,  in  which  region  arise  three  of  the  principal 
streams  of  the  St.  Lawrence-Champlain  drainage  in  New  York — St. 
Regis,  Raquette,  and  Saranac  rivers.  In  1854  a  timber  dam  was  built 
below  Lower  Saranac  Lake  for  the  purpose  of  flooding  logs.  In  1898 
a  masonry  dam  and  lock  were  erected  by  the  State  at  this  point.  The 
drainage  basin  above  the  State  dam  is  in  part  very  precipitous,  and  is 
almost  entirely  forest  covered. 

Saranac  River  enters  Lake  Champlain  at  Plattsburg,  and  owing  to 
its  somewhat  equalized  flow  and  rapid  fall  presents  numerous  oppor- 
tunities for  power  development. 

During  the  months  of  July  and  August,  1902,  a  series  of  gage  read- 
ings were  taken  at  the  State  dam  under  direction  of  the  late  Elnathan 
Sweet.  In  March,  1903,  a  gage  was  erected  in  the  pond  above  this 
dam  and  observations  of  the  depth  of  overflow,  opening  of  wasteway, 
and  lockage  were  taken  during  the  navigation  season,  May  1 7  to  October 
31,  1903,  inclusive,  by  Ben.  R.  Baker.  The  dam,  which  is  of  masonry, 
8  feet  high,  has  a  nearly  vertical  downstream  face  and  an  upstream 
inclination  on  the  coping  of  the  crest  of  1  foot  in  6,  backed  by  slope 
paving  with  a  batter  of  3  horizontal  to  1  vertical.  Coefficients  of  dis- 
charge have  been  computed  from  the  experiments  at  Cornell  Univer- 
sity hydraulic  laboratory.  The  surface  areas  of  the  several  lakes  and 
ponds  are  as  follows: 

Water  mirface  in  Saranac,  Banriy  N,  Y. 

Sq.  milefl. 

Upper  Saranac  I^ke 8. 5 

Middle  Saranac  Lake 2. 5 

Lower  Saranac  Lake 3. 5 

Big  Clear  pond 2. 0 

Fallenshy*s  pond 2. 0 

Combined  area,  thirty  other  lakes  and  jwnds 7. 0 

Total  water-surface  area 25. 5 
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Al)out  16  per  cent  of  the  upper  drainage  area  is  water  j-urface. 

Ihainage  areas  of  tSaranac  River ^  X.  Y. 

8q.  miles. 

Above  Saranac  Lake  State  dam 157 

Above  Saranac  Lake  village 202 

Above  Franklin  FallH 307 

North  Branch  Saranac  River 137 

At  junction  North  Branch 499 

Above  High  Falls ...  518 

Above  Catly ville 593 

Above  Kent  Falls 596 

Above  Morrisonville 598 

Above  Lozier  dam 624 

Above  mouth 630 


Efttimated  monthly  discharge  of  Saranac  Uiver  near  Saranac  Ijake^  N.  Y.^for  1903. 

[Drainage  area,  158  fiquare  milcK.] 


May  17-31 

June 

July 

August 

September. 


Month. 


DfHcharge  in  »ceonf 

1-feet. 
Mean. 

Run-off. 

Maximum. 

Minimum. 

104 
52 

120 
130 

0.760    

208 

.  823           0. 91 

228 

136 

173 

1.095           1.27 

228 

180 

212 

1.342           1.54 

189 

83 

136 

.  861             .  95 

Mean  da  lit/  discharge^  in  second-feet^  of  Saranac  Hirer  at  Stale  dam  near  Saratiac  Ijulr^ 

N.  Y.,  for  190-2, 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


I>ay. 


July.   .\ug. 


\\\ 
103 


212 
193 
193 


12 
13 
14 
15 
If) 
17 


li 
212    I  18 

204  I    19 


212 


20 
21 


11 '    181  11  22 


Day. 


July. 


Aug. 

225 
212 
193 
201 
193 


186  1; 

186 ; 

178  'i 

174  ' 

174  I' 


23 
24 
25 
26 
27 
28 
'29 
30 
31 


Day. 


July.  i.Vug. 


138 
148 


156 
188 
131 
128 


174 


174 
174 
174 
156 
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}ftxt7i  daily  ducharge^  in  second-feet ,  of  Saranac  Rirer  at  State  dam  near  Saranac  Jjikey 

N.  v.,  for  1903. 


Day. 

May. 

June. 

1 ... 

1(M 

2 

104 

3 

104 

4 

90 

5 

76 

6 

76 

t  ................. 

76 

8 

76 

9.... 

64 

10 

64 

11 

64 

12 

52 

13 

14 

76 

15 

90 

16 

104 

July. 

Au|?. 

228 

208 

189 

228 

189 

228 

170 

208 

170 

208 

170 

208 

170 

208 

170 

208 

170 

206 

170 

208 

170 

228 

170 

238 

170 

218 

170 

208 

170 

208 

170 

•208 

Sept. 


170 
170 
170 
170 
189 
189 
189 
170 
170 
162 
145 
136 
136 
136 
136 
136 


Day. 
17 

May. 

162 
136 
128 
136 
136 

June. 

July. 

Aug. 

Sept, 

128 
153 
153 
153 
170 
189 
189 
189 
189 
208 
206 
208 
208 
208 

170 
153 
136 
136 
153 
170 
170 
170 
170 
170 
170 
170 
180 
228 
228 

208 
208 
208 
218 
228 
228 
228 
208 
208 
206 
208 
208 
198 
189 
180 

136 

18 

128 

19 

120 

20 

104 

21 

104 

22 

104 

23 

186 
120 
104 
104 
104 
104 
104 
104 
104 

■ 

104 

24 

104 

25 

104 

26 

104 

27 

104 

28 

90 

29 

90 

30 

83 

ai 

1 

KAQUETTK    RIVER   AT   MASvSENA   SPRINGS,  N.  Y. 

Observations  at  the  dam  of  the  Hannawa  Falls  Power  Company  on 
Raquette  River  were  taken  from  September  31,  1902,  to  March  31, 
1903.  The  discharge  has  not  been  computed.  A  gaging  station  was 
established  at  Massena  Springs  highway  bridge  on  Raquette  River 
September  21,  1903.  Observations  were  continued  until  October  17, 
1903,  and  will  be  again  taken  up  when  a  suitable  observer  can  be  found. 
The  gage  is  a  vertical  scale  attached  to  the  right  abutment  on  the 
upstream  side  of  the  bridge.  The  bench  mark  is  a  cross  painted  on 
the  outside  downstream  corner  of  the  foundation  adjacent  to  the  sul- 
phur springs.  Its  elevation  is  12.21  feet  above  gage  datum.  The 
bridge  has  a  single  span  of  167.5  feet.  The  current  is  swift  and  uni- 
form. The  banks  are  not  .subject  to  oveiHow.  The  channel  is  straight 
for  300  feet  above  and  1,000  feet  below  the  bridge.  The  headwaters 
of  Raquette  River  are  on  an  elevated  plateau  dotted  with  mountains 
interspersed  with  .lakes.  The  region  is  timbered,  but  numerous 
marsh  and  swamp  areas  exist.  Many  of  these  are  on  the  divide  and 
feed  streams  flowing  in  opposite  directions.  Raquette  River  drains  a 
long,  narrow  basin  extending  from  Hamilton  County  to  St.  Lawrence 
River.  Above  Piercefield  the  drainage  basin  broadens  out,  including 
a  region  containing  many  lakes  and  ponds  and  affording  ample  oppor- 
tunities for  storage  development,  as  shown  by  the  following  list  of 
lakes. 
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Lakes  in  Itosin  of  RaquetU  Rivera  N.  Y, 


Blue  Mountain  Lake,  including  Eagle  and  Utowana 
lakes 


Raquette  Lake . . . 

Forked  Lake 

Long  Lake 

Big  Tupper  Lake. 


Elevation 
of  water 
Hurface. 


1,788 
1,762 
1,741 
1,629 
1,554 


Surface 
area. 


S(j.  miies. 
3.9 
8.3 
2.5 
4.7 
8.0 


Drainage 
area. 


Sq.  milet. 
39.3 
93.9 
39.  S 
152.2 
59.3 


Drainage  areas  of  Raquette  River. 

Sq.  miles. 

Blue  Mountain  and  Utowana  lakes 18 

South  inlet,  above  mouth 33 

Above  Raquette  Lake  outlet 118 

Above  Forked  Lake  dam 173 

Above  Long  I^ke  outlet 274 

Above  Raquette  pond  dam 695 

Above  Hannawa  Falls 953 

Above  Massena  Springs 1, 169 

Above  mouth 1, 219 

OSWEGATCHIE    RIVER   NEAR  OCJOENSBURG,  N.  Y. 

This  stream  has  its  source  in  a  region  of  lakes  and  timbered 
swamps  in  southern  St.  Lawrence  Count}'.  The  largest  of  the  lakes 
ifii  Cranberry  Lake,  which  affords  valuable  storage  to  water-power 
users  on  its  outlet,  East  Branch  Oswegatchie  River.  The  east  and 
west  branches  flow  in  a  geneml  northwesterly  direction  and  join  near 
Talcville.  From  Gouverneur  to  Oxbow  the  river  flows  southwest  and 
then  turns  abruptly  to  the  northeast.  At  Galilee  it  is  joined  by  the 
outlet  of  Black  Lake,  and  Anally  enters  St.  Lawrence  River  at  Ogdens- 
burg.  A  gaging  station  was  established  at  Eel  weir  bridge  May  16, 
1903.  Observations  of  the  stream  stasfe  are  made  twice  each  dav  bv 
Joseph  H.  LaRue.  The  Eel  weir  bridge  is  located  just  below  the  junc- 
tion of  Oswegatchie  River  and  Black  Lake  outleti  The  channel  is  in 
rock,  and  is  partl}^  artificial,  rock  underneath  the  bridge  having  been 
removed  by  blasting  to  increase  the  bridge  opening.  A  chain  gage  is 
attached  to  the  iron  work  of  the  bridge  on  the  upstream  side  of  the 
right  span.  The  bench  mark  is  a  square  chisel  draft  on  the  upstream 
side  of  the  right  abutment.  Its  elevation  is  16.72  feet  above  gage 
datum.    The  bridge  consists  of  two  spans  of  180  feet  each. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Drainage  areas  of  Osivegalchie  /?tr<T.« 

Sq.  miles. 

East  Branch  Oswegatchie  River  above  mouth 358 

West  Branch  Oswegatchie  River  above  mouth 272 

Oswegatc'hie  River  below  junction  of  two  branches 630 

Oswegatchie  River  above  Gouverneur 727 

Oswegatchie  River  above  Galilee 1, 033 

Indian  River  above  Philadelphia 216 

Black  Lake  watershed  above  Galilee 544 

Oswegartchie  River  below  Black  Lake  junction 1, 577 

Oswegatchie  River  above  Ogdensburg 1, 609 

Black  Lake  water  surface 17 

Craiiberrv  Lake  water  surface 13 

Dufcharge  measurements  of  Oswegatchie  River  near  Ogdem^urg^  X.  1'.,  in  1900  and  1903, 


Date. 


1900. 
September  25 

1903. 

May  5 

May  14 

Do 

^September  22 


Hydrographer. 


R.  E.  Ilorton  . 

C.  C.  Covert . . 
H.  H.  Halsey 

do 

C.  C.  C!overt . 


Gage 
height. 


Fed. 


4.70 
4.60 
4.60 
4.70 


Discharge. 

Serond-feet. 
614 


1,044 
830 
729 
812 


a  From  Bien's  Atlan  of  N.  Y.  ^  tat« . 
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KtUiiig  tablv  for  Winomki  Ritrr  at  Winooskij  T7.,  from  March  IS  to  November  '^8,  J 90-1. 


height. 

Discharge. 
Secotuf-/eet. 

1 

Gage 
height. 

DiHcharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Diiseharge. 

Feet. 

Feet. 

Second-feet. 

1 

'      Feet. 

Second-feet.  ' 

Fed. 

Second-frri. 

38.0 

306 

39.1 

1 

1,715 

40.2 

3,415    , 

41.3 

5,535 

38.1 

420 

39.2 

1,855 

40.3 

3,585 

41.4 

5,750 

38.2 

537 

39.3 

2,000 

40.4 

3,760 

41.5 

5,965 

38.3 

657 

39.4 

2,145 

40.5 

3,935 

41.6 

6,180 

38.4 

780 

39.5 

2,295 

40.6 

4,115     ! 

41.7 

6,395 

:w.5 

906 

39.6 

2,445 

40.7 

4,300 

41.8 

6,010 

38.  f) 

i,o:m 

39.7 

2,600 

40.  8- 

4, 495 

,     41.9 

6, 825 

38.7 

1,16,5 

39.8 

2,  755 

40.9 

4,695 

42.0 

7,040 

38.8 

1,300 

39.9 

2,915 

41.0 

4,900 

38.9 

1,435   • 

40.0 

3,080 

41.1 

5,110 

39.0 

1,575 

40.1 

3,245 

41.2 

5,320 

Tangent  at  41.2  feet  gage  height.  Differences  above  this  pc>int  215  per  tenth. 
Discharge  under  gage  heiglit  38.0  feet  not  applied  on  account  of  low  velocity,  ren- 
dering the  discharge  measurements  uncertain,  and  on  account  of  fluctuations  of  gage 
height  at  dam  below. 

Estiinaled  viontJdy  discharge  of  Winooski  River  at  Winooskiy  Vt.,for  190S. 


March  18-31 
April 


May  1-21 

June  12-30 

July  1-15,  20-31  «  . 

August  1,  2 

September 

October  7-31 

November  1-28  . . . 


Month. 


Dischaige  in  Heeond-feet, 


Maximum.  ;  Minimum.    *  Mean. 


23, 595 
7,792 
1,165 
3,245 
2,000 
a57 


4,025 
1,034 
305 
537 
305 
420 


11,873 

2,871 

616 

1,416 

810 

5:58 


1,866 
2,327 


a  1  to  15  inclusive  and  20  to  31  inclusive. 
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OTTEH   CREEK    AT   MIDDLEBURY,  VT. 

This  »tHtion  wa«  established  April  1, 11)03,  by  H.  K.  liarrows.  It  is 
located  at  the  railroad  bridge  in  the  village  of  Middlebury,  above  and 
within  the  influence  of  the  dam  used  for  power  purposes.  The  water, 
however,  never  falls  below  the  crest  of  the  dam.  The  drainage  area 
at  this  point  is  615  square  miles.  A  chain  gage  is  attached  to  the 
downstream  truss  of  this  bridge;  length  of  chain  is  17.52  feet  to  the 
10-foot  tag.  It  is  referred  to  a  bench  mark  on  top  of  south  bolt  in 
bridge  seat  on  downstream  side  of  north  abutment;  elevation,  20.08 
feet  above  gage  datum.  Measurements  are  made  from  a  boat  at 
medium  stages,  and  from  a  stone-arch  highway  bridge  about  one-half 
mile  downstream  at  low  stages  of  the  river.  The  current  at  the  gage  is 
small,  except  at  high  stages  of  the  river;  at  the  stone-arch  bridge  it  is 
medium  at  low  stages  of  the  river.  The  banks  are  high  and  not  subject 
to  overflow,  and  the  bed  is  permanent.  The  gage  is  read  twice  daily 
by  R.  P.  Bingham,  of  Middlebury. 

The  observations  at  this  station  during  11)03  have  been  made  under 
the  direction  of  N.  C.  Grovel*,  district  hydrographer. 

Discharge  meamranerUs  of  (Hler  Creek  at  Middlebury y  VLy  in  1903. 


Date. 


Aprils 

AprillS 

April  28 ^ 

May  9 do 

May  19 do 

June  24 do 

July  7 i do 

July  18 N.CGrover 


Hydrographer. 


C.  B.  Brownell 
H.  K.  Barrows 
....do 


An^tuit  6 

September  14 
November  21 


H.  K.  Barrows 

do 

do 


Gage 
height. 


Feet. 

15.90 

13.62 

12.75 

12.35 

12.20 

13.05 

12.  20 

12.00 

12.25 

11.71 

12.48 


Discharge. 


Second-feet. 
3,730 
1,335 
640 
455 
235 
835 
245 
284 
337 
190 
484 
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main  crest  is  380.6  feet  in  length,  is  level,  and  at  an  elevation  of 
587.96  feet  above  tide.  There  are  two  additional  sections  on  the  right 
side.  One,  at  an  elevation  of  590.96  feet,  is  14.1  feet  long;  and  the 
other,  at  an  elevation  of  593.46  feet,  is  17.9  feet  long. 

A  similarly  constructed  dam  117  feet  long  at  the  left  bank  serves  ils 
an  auxiliary  spillway  and  as  a  heAdrace  wall.  It  ha8  an  average  crest 
elevation  of  591  feet. 

The  gage  is  attached  vertically  to  a  crib  at  the  juncture  of  the  main 
and  auxiliary  spillways,  8  feet  upstream  from  the  crest,  and  a  correc- 
tion is  made  to  the  gage  readings  for  velocity  of  approach  during 
high  water.  The  discharge  over  the  spillways  has  been  computed  by 
means  of  the  weir  formula,  using  coefficients  derived  from  Cornell 
experiment  No.  5  for  a  dam  of  similar  cross  section.  The  dam  was 
constructed  in  1900,  rests  on  limestone  foundation,  and  is  very  nearly 
water-tight.  The  headrace  is  closed  by  a  bulkhead,  no  water  wheels 
having  been  installed. 

The  gage  readings  are  taken  twice  daily,  at  7  a.  m.  and  again  at  6 
p.  m.,  by  A.  H.  Tucker.  A  record  of  high  water  was  kept  at  this 
dam  May  and  June,  1901,  but  the  results  are  not  available  for  publica- 
tion at  present. 

This  station  was  maintained  during  1903,  but  the  computation  of 
the  discharge  has  been  withheld  awaiting  a  better  determination  of  the 
profile  of  the  crest  of  the  dam. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  li.  E.  Horton,  district  hydrogmpher. 

BEAVER   KIVER   NEAR   CROGHAN,  N.  Y. 

Beaver  River  rises  in  western  Hamilton  County,  crosses  Herkimer 
County  and  emerges  from  the  Adirondacks  at  No.  4  on  the  Lewis 
Count}^  line.  The  flow  from  the  tributary  drainage  basin  above  Beaver, 
comprising  an  area  of  153  square  miles,  or  48  per  cent  of  the  entire 
drainage  area,  is  regulated  by  storage  in  the  Beaver  flow  or  "Still- 
water," an  artifical  lake  formed  by  a  timber  dam  16  feet  high. 

A  new  masonry  dam  has  been  constructed  by  the  State  of  New  York 
to  replace  the  timber  dam.  Below  this  storage  reservoir  the  drainage 
basin  is  largely  a  timber-covered  sandy  plain,  underlain  by  granitic 
rock,  over  which  the  stream  falls,  making  numerous  precipitous 
descents.  Water  power  is  developed  at  various  points.  A  temporar}' 
gaging  station  was  established  May  10,  1901,  at  Tisse's  bridge,  which 
crosses  the  stream  between  the  villages  of  Belfort  and  Croghan  at  the 
head  of  Tisse's  Falls,  a  point  where  thegagings  will  be  least  obstructed 
by  either  logs  or  ice.  The  bridge  consists  of  two  spans  of  70  and  51 
feet  width,  crossing  two  arms  of  the  stream  on  opposite  sides  of  a 
wooded,  rocky  island. 
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A  12-foot  cyprcsH  gage,  graduated  to  feet  and  tenths,  was  secured  to 
the  downstream  fa<*e  of  the  right  abutment  of  the  right  span. 

One  observation  of  the  river  stage  has  been  taken  each  day  by  the 
observer,  Nicholas  Tisse. 

Owing  to  the  existence  of  cross  currents  under  the  bridge,  current- 
meter  observations  of  the  velocity  are  taken  in  every  square  foot  of 
the  cross  section  of  the  stream,  and  the  direction  of  flow  of  the  corre- 
sponding lilaments,  as  well  as  their  velocity,  is  taken  into  considera- 
tion in  computing  the  discharge. 

Five  current-meter  measurements  have  been  made,  covering  the 
range  of  variation  in  the  stream  stage.  They  are  considered  sufficient 
to  furnish  an  approximate  estimate  of  the  daily  discharge  from  the 
gage  readings. 

The  State  masonry  dam  at  Beaver  having  been  completed,  observa- 
tions of  the  gate  openings,  head,  and  depth  on  the  spillway  at  that 
point  were  begun  in  1903.  From  these  the  outflow  from  the  storage 
reservoir  will  be  computed.  The  observations  at  Tisse's  bridge  were 
discontinued  September  26, 1903.  In  the  absence  of  topogi-aphic  maps, 
the  drainage  area  above  Tisse's  bridge  has  l)een  estimated  at  242  square 
miles.  The  drainage  area  above  the  storage  reservoir  at  Beaver  is 
mountainous  and  timber  covered.  It  contains  a  large  proportion  of 
lake  surface,  including  Red  Horse  Chain. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meamirements  of  Benver  Rirer  iwar  Oroghaii,  N.  Y.y  in  1901-190S. 


Date. 

Hytlrt)grapher. 

height. 

Discharge. 

Mav  .30 . . . 

1901. 

R.  E.  Horton 

Ftet. 
2.98 
3.52 
2.02 

Second-fed. 
560 

June  10 

J.  D.  Luther 

996 

July  4 

do 

293 

1902. 

C.  C.  Covert 

August  26. 

2.37 

554 

1903. 

C.  C.  Covt'rt 

Manh  18 . 

5.32 

3,499 
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Mean  daibj  gaffe  height.,  infeetj  of  Reaver  River  near  Croghariy  N.  F.,  for  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.7 
2.7 
2.5 
2.8 
2.7 
2.7 
2.7 

3.4 
3.1 
3.2 
3.4 
3.3 
3.4 
3.2 

3.4 
3.5 
3.8 
4.0 
4.1 
3.4 
3.4 

5.0 
5.0 
6.0 
4.8 
4.8 
5.0 
6.0 

3.0 
4.2 
2.9 
4.2 
2.1 
1.8 
4.5 

2.0 
2.0 
2.0 
1.9 
2.0 
2.0 
1.9 

2.6 
2,7 
3.0 
2.8 
2.6 
1.9 
2.0 

4.9 

4.8 
4.8 
4.7 
4.6 
4.7 
4.7 

2.4 

2 

2.3 

3 

2.0 

4 

2.0 

5 

2.0 

6 

2.4 

7 

2.4 

8 

2.6 

3.1 

3.8 

5.0 

2.2 

2.0 

2.7 

4.6 

2,3 

9 

2.4 

3.0 

4.0 

5.2 

3.9 

2.1 

2.8 

4.7 

2.0 

10 

2.4 

3.0 

4.3 

2.5 

4.5 

2.0 

2.8 

4.6 

2.0 

11 

2.4 

2.8 

5.0 

3.6 

4.1 

2.6 

2.9 

3.4 

2.0 

12 

2.4 

3.1 

4.9 

4.2 

2.6 

2.6 

3.2 

2.0 

13 

2.3 
2.4 
2.4 
2.4 
2.4 

3.2 
3.2 
3.3 
3.2 
3.0 

5.0 
6.1 
5.0 
6.0 
6.0 

4.0 
2.0 
2.0 
2.3 
1.9 

2.8 
2.8 
2.8 
2.6 
2.2 

2.4 
2.4 
1.6 
1.4 
1.4 

3.2 
3.1 
3.2 
8.4 
3.4 

2.1 

14 

2.2 

15 

2.2 

16 

•»  -1 

17 

2.1 

18 

2.1 

3.0 

6.4 

3.4 

2.2 

1.6 

3.3 

2.1 

19. 

2.4 

2.9 

5.8 

2.9 

2.3 

2.0 

1.8 

3.3 

2.1 

20 

2.3 

2.8 

6.8 

3.4 

2.0 

2.0 

2.6 

2.1 

21 

2.6 

2.8 

5.9 

2.9 

2.3 

2.3 

2.8 

2.4 

2.1 

22 

2.7 

2.7 

6.4 

3.0 

1.3 

2.5 

2.6 

2.4 

2.1 

23 

2.6 

2.6 

6.6 

3.0 

1.5 

2.6 

2.4 

2.2 

•2,0 

24 

2.5 

2.6 

6.4 

2.9 

1.3 

2.8 

2.4 

2.2 

2.0 

2o 

2.9 

2.5 

6.0 

3.0 

1.4 

2.8 

2.6 

2.3 

2.0 

26 

3.0 

2.7 

5.9 

2.0 

1.4 

2.7 

2.8 

2.3 

a2.1 

27 

2.7 

2.8 

5.8 

3.0 

1.6 

2.6 

3.0 

2.4 

28 

2.8 

3.0 

5.4 

3.2 

1.6 

2.6 

8.7 

2.4 

29 

2.9 

6.4 

2.6 

1.6 

2.8 

4.0 

2.5 

30 

3.1 

4  6 

4  2 

1  6 

2  8 

4  7 

2  4 

81.. 

3.4 

4.9 

1.6 

5.0 

2.4 

a  End  of  record. 


Rating  table  for  Beaver  River  near  Oroghan,  N.  I'.,  for  1901-190S. 


Gage 
height. 

1 
Discharge. 

1 

Second-fed.   , 

1 

Gage 
height. 

Discharge. 

1 

1 

Gage 
height. 

Discharge.  ! 
Second-feet. 

1 

1     Gage 
height. 

1 

DiMharge. 

FM. 

Feet, 

Second-feet. 

'      Feet. 

1 

FM. 

Second-fret. 

1.80 

207 

1 

2.80 

610 

3.80 

1,200     , 

1     4.80 

2,370 

1.90 

241      1 

2.90 

660 

3.90 

1,280 

1     4.90 

2,530 

2.00 

275  ■ 

3.00 

700 

4.00 

1,350 

5.00 

2,700    ' 

2.10 

314     1 

3. 10 

760 

4.10 

1,450 

5.10 

2,960 

2.20 

353     1 

3.20 

810 

4.20 

1,560 

5.20 

3,210 

2.30 

392 

3.30 

870 

4.30 

1,660 

5.30 

3,480    ' 

2.40 

431     , 

3.40 

920 

4.40 

1,770 

5.40 

3,770 

2.50 

470 

3.50 

980 

1     4.50 

1,870 

5.60 

4,050 

2.60 

520 

3.60 

1,050 

4.60 

1 

2,040 

2.70 

560     i 

1 

3.70 

1,130 

1    4.70 

2,200 

1 

1 

mi\T.) 
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Mrun  daily  diftchitrge,  hi  second-feet^  of  Beaver  River  near  (^roghany  N,  Y.^for  1901-1903. 


Day, 

1901. 
1 

Jan.   Feb. 

1 

1 

1 

Mar.  Apr. 

1 

1 

May. 

June. 

760 
760 
870 
980 

1,060 
980 

1.060 
980 

1,130 

1,060 
980 
760 
660 
660 
660 
431 
353 
853 
392 
660 
660 
660 
392 
660 
520 
520 
431 
470 
660 
392 

July. 

1 

314 
814 
275 
275 
814 
814 
814 
314 
275 
814 
275 
275 
276 
241 
241 
241 
207 
241 
241 
207 

392 
392 

353 
275 
G60 
560 

560 



298 

Aug. 

814 

275 
207 

8ept.  ' 

1.050 


1 
Oct.  , 

470 
560 
700 
760 
610 
660 
610 
560 
610 
610 
660 
560 
470 
610 
660 
700 
700 
700 
700 
700 
660 
660 
610 
392 
700 
392 
610 
610 
610 
700 
520 

612 

Nov. 

520 

560 

470 

470 

470 

43L 

470 

431 

481 

853 

810 

700 

431 

810 

870 

760 

610 

660 

560 

610 

620 

520 

431 

470 

rico 

610 
560 
610 
610 
560 

563 

Dec. 
520 

2 1 ! 1 

620 

3 

1 

1 

560 

4 

1 

620 

5 

275 
275 
814 
314 
353 
392 
392 
660 
353 
314 
560 
392 
363 

•  •  ■  ■  •  >  • 

275 

'   470 

392 

353 

1 

660 
868 
853 
276 
263 
2AV 
'rib 
241 
814 

;   27.=, 
520 

,   520 
610 
560 
520 
470 

1   892 
3.^ 
392 
431 
353 
392 

392 

1 

560 

6 

i 

610 

(.............. 

.......  .......  .......  .......1....... 

560 

8 

1      , 

470 

9 

1 

660 

10 

1 
1 

610 

11 

1 

1 

660 

12 

1 

920 

13 

1 

980 

1 
14 

870 

15 

16 ' 

3,770 

17 ' : 

660 
431 
431 
314 
353 

• 

470 
275 
431 
275 
560 
314 
660 
660 
700 
610 

1,660 

IH ■ 

1,360 

19 1 

1 

1,350 

20 

1,560 

2, 1 

1,280 

'2X                                                     ' 

1,200 

23 

! 

1,130 

24 

1 1 

-  ' - 

920 

2) 

1 

870 

•JC. . . .                    '      ' 

rjo 

r, ' 

1,050 

28 ! ' 

920 

29 1 

1 

207 

241 

275 

278 

275 

365 

1 

660 

30 

660 

31                       >      < 

vl... ......  .....I. 

660 

1 

1 

1 

Mean 

t 

476 

689 

1,142 
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Mean  daily  dischargcy  in  second-feet  j  of  Beaver  River  near  Oroghan,  N.  Y.yfor  190I-19fX3— 

Continued. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


1902. 


Jan. 


Mean.... 


700 
660 
610 
610 
660 
610 
560 
560 
520 
520 
470 
470 
470 
470 
470 
470 
431 
431 
810 
760 
760 
660 
560 
520 
470 
470 
470 
700 
760 
560 
353 


566 


Feb. 


470 
431 
431 
431 
431 
431 
431 
431 
392 
431 
392 
392 
353 
392 
431 
431 
431 
520 
560 
610 
610 
660 
660 
560 
560 
610 
1,280 
1,350 


Mar. 


Apr. 


May.  I  June. 


540 


1,350 

1,870 

1,770 

1,280 

1,130 

980 

920 

470 

470 

470 

560 

870 

1,770 

2,530 

2,370 

2,530 

2,700 

3,770 

3,210 

2,370 

1,560 

1,560 

1,770 

1,770 

1,350 

1,280 

1,350 

1,130 

1,350 

1,870 

1,770 

1,618 


1,870 
1,770 
1,870 
1,130 
980 
275 


980 

1,560 

1,450 

1,560 

1,770 

1,660 

920 

700 

700 

810 

660 

1,560 

920 

392 

520 

920 

1,560 

980 

810 

980 

700 

2,040 

1,130 


275 
1,350 
1,870 
1,350 
1,870 
1,560 
1,770 
2,700 
1,770 
1,350 
1,060 

660 
1,560 

431 

353 
1,770 
2,700 
2,040 
1,560 

520 
1,560 
1,770 
1,560 
1,560 
3,210 
3,770 


1,109 


1,560 
920 
980 
920 

1,620 


920 
810 
700 
810 
810 
700 
920 

1.050 
920 

1,280 

1,060 
810 
470 
353 
431 
810 

1,130 
610 
870 

1,200 

1,050 
980 

1,200 
520 
610 
431 
275 
431 
470 
392 


July.  I  Aug.  I  Sept. 


r 


Oct. 


Nov.  I  Da\ 


700 
560 
431 
481 
470 
470 
431 
470 
431 
470 
470 
470 
431 
470 
520 
700 
810 
810 
700 
700 
700 
660 
610 
610 
660 
610 
470 
470 
431 
520 
431 


470 
470 
920 
700 
431 
431 
353 
392 
431 
700 
560 
431 
275 
275 
275 
314 
810 
920 
760 
560 
431 
700 
810 
700 
700 
470 
353 
353 
353 
814 
314 


353 

275 

520 

431 

275 

275 

275 

275 

314 

275 

353 

392 

353 

353  I 

276  '. 

207  ,. 

207  I 

275 

241  j 

241 

207 

207 

241 

207  I 

275  I 

207  j 

207 

275 

275  I 

314  I 


314 
353 
353 
353 
275 
275 
314 
353 
353 
314 

314 ; 

353  ! 

tf75 

275 


353 
353 
392 
353 
353 
431 
431 
353 
810 
810 
700 
700 
660 
610 
560 


560 

431 

470 

.5911 

392 

'       520 

275 

5»10 

275 

m 

241 

im 

241 

520 

275 

52CI 

353 

660 

431 

ea* 

700 

700 

810 

810 

810 

920 

660 

9N3 

560 

980 

560 

920 

431 

920 

WX) 

870 

560 

MO 

560 

700 

470 

700 

353 

660 

431 

em 

431 

im 

431 

700 

431 

610 

392 

m 

392 

bso 

392 

560 

431 

470 

.... 

520 

767  ,   552    515  I   286 


401 


461 


673 


HOYT.] 


LAKE    ONTARIO    DRAINAGE    BASIN. 


8(59 


Mffiii  daily  discharge,  in  second-feet^  of  Bearer  Hirer  near  Croghany  X,  Y.^  for  1001- lUO  J — 

Continued. 


Drv, 


Jan.      Feb.     Mar. 


I 


VJOA, 

1 560 

2 560 

3  ..: 470 

\ 610 

5 560 

C 560 

7 560 

.'< 520 

9 431 

10 431 

11 431 

12 431 

13 392 

14 431 

15 431 

16 431 

17 431 

18 314 

19 431 

20 392 

21 470 

22 560 

23 !  520 

24 470 

Th '  660 

2fi 700 

27 660 

28 610 

29 660 

3n 760 

31 920 

Mean i  525 

1KB  97— 04— 


920 

760 

810 

920 

870 

920 

810 

760 

700 

700 

610 

760 

810 

810 

870 

810 

700 

700 

660 

610 

GIO 

560 

520 

470 

470  : 

560 

610 

700 


Apr.  I  May.    June.  '  July. 


920 

980 

1.200 

1.350 

1,450 

920 

920 

1,200 

i.aw  , 

1.660 

2,700  ' 

2,530 

2,700 

2,960 

2.700 

2,7C0 

2,700 

3,770 


715 


3,770  i 
3,770 
1,870 
2,530 


3,003 


2,700 

2,700 

2.700 

2,370 

2. 370 

2.700 

2,700 

2,700 

8. 210 

470 

980 

(«) 

(") 

(n, 

(«) 

(") 

(") 

(") 
660 
920 
660 
700 
700 
660 
700 
275 
700 
810 
470 
1,560 


700 

1.560 

060 

1,560 

314 

207 

1,870 

353 

1,280 

1.870 

1.450 

1,560 

1,350 

275 

275 

392 

241 

920 

392 

{&) 
392 


I 


1,496    608 

I 


275 
275 
275 
241 
275 
275 
241 


275 


314 
275 
470 
520 
CIO 
610 
610 
520 
353 
35:5 
275 
275 
392 
470 
620 
610 
610 

fm 

520 
520 
610 
610 


425 


Auk.  I  Sept.  I  Oct.  ,  Nov. 


520 
560 
700 
610 
f.20 
211 
275 
560 
610 
610 
6C0 
520 
431 
431 


207 

275 

CIO 

520 

431 

431 

520 

610 

700 

1,130 

1,3.=)0 

2,200 

2,700 

626 


2.530 

2,370 

2,370 

2,200 

2,040 

2,200 

2.2C0 

2,040 

2.200 

2,040 

920 

810 

810 

760 

810 

920 

920 

870 

870 

520 

431 

431 

353 

353 

392 

392 

431 

4::i 

470 
431 
431 


1.127 


431 
392 
•275 
275 
275 

•:8i 

431 
392 
275 
275 
275 
275 
314 
353 

:«3 

;J53 
314 
,•514 
ul4 
314 
314 
314 
275 
275 
275 
314 


323 


Dec. 


record. 
—24 


b  Above  upper  limit  of  rating  table. 


870 
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Estimated  monthly  discharge  of  Bearer  River  near  Croghan^  N.  }'.,  for  1901-lif(iS. 

[Drainage  area,  274.4  square  miles.] 


1901. 
May  17-31.... 

June 

Jiily^* 

August^ 

September  ft  .. 

October 

November 

December ^ ... 


MH)2. 

January  

Febniarv 

March 

April  ft 

May  ft 

June 

Julv 

Auguwt 

September . . . 

October  ft 

November . . . 
December  ... 


Discharge  in  second-feet. 


Maximum. 


The  vear  . 

'  HX)8. 

Januarv  

February , 

March  ft 

April  1-11;  19-30. 

May  ft 

June 

Julvft 

August 

September  l-2«  .. 


700 

•1,130 

660 

560 

1,050 

760 

870 

6,430 

810 

1,350 

3,  770 

2,040 

3,900 

1,280 

810 

920 

520 

810 

810 

980 


Minimum. 


3,900 

920 

920 
6,800 
3,  210 
1,870 

610 
2,700 
2, 530 

431 


275 

353 

50 

50 

30 

392 

353 

470 


353 

353 

470 

95 

• 

275 
275 
431 
275 
207 
50 
241 
392 


50 

314 
470 
920 
275 

75 
241 

95 
:i53 
275 


Run-off. 


Mean. 


476 
689 
293 
278 
365 
612 
563 
1,142 


Second-feet 

per  square 

mile. 


566 

540 

1,618 

1,109 

1,620 

767 

552 

515 

286 

401 

461 

673 


759 


525 

715 

3,  003 

1,496 

608 

425 

626 

1,127 

323 


1.73 
2.51 
1.07 
1.01 
1.33 
2.23 
2.05 
4.16 


Rainfall 

in 
Depth  in    Inchw.  •• 
Inches, 


2.06 
1.97 
5.89 
4.04 

5.ro 

2.79 
2.01 
1.87 
1.04 
1.46 
1.68 
2.45 


2.76 

1.91 
2.60 
10.93 
5.45 
2.21 
1.55 
2.28 
4.10 
1.18 


1.99 
2.80 
1.23 
1.16 
1.48 
2.57 
2.29 
4.80 


2.37 
2.a5 
6.79 
4.51 
6.80 
3.11 
2.32 
2.16 
1.16 
1.68 
1.87 
2.82 


37.64 


2.20  ' 
2.70 
12.60 
6.08  1 
2.55 
1.73 
2.63  i 
4.73  I 
1.32 


3. 40 
5.:{8 
4.67 
5.  S2 

5.  So 
3. 99 


7. 52 


5. 17 

3. :« 

5.  SI 

6.  Xi 
5.27 
4.t« 
5.04 


7.:^^ 

5.48 

2.72 

5.26 

4.:i6 

5.40 

60.41 


H.  IH 
f5.  87 
f4.()6 

2.4« 
.4.1 

7.21 
10.  (« 

4.18 

1.77 


n  At  No.  4. 

ft  Estimated  dlscharffo  on  days  iil)ovo  or  below  limit  of  ratlnjf  curve  included  In  monthlv  mean. 

cMcan  of  Lowvllle  and  North  Lake. 
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M008E   RIVER   AT   MOOSE    RIVER,    X.    Y. 

Moose  River  drainage  basin  lieij  mainly  in  Herkimer  and  Hamilton 
counties,  N.  Y.  The  sti*eam  id  tributary  to  Blacrk  River  at  Lyons 
Falls.  The  drainage  ba»in  is  underlain  by  granitic  gneiss,  the  soil 
being,  in  general,  sandy  and  timber  covered.  The  headwaters  are  in 
the  region  of  maximam  precipitation  of  the  State  as  well  as  in  the 
region  of  greatest  accumulated  snowfall.  The  flow  for  the  spring 
months  is  controlled  by  lumbemien's  dams,  large  volumes  of  water 
being  turned  into  the  stream  when  required  for  log  driving. 

The  gaging  station  was  established  June  5,  1902.  The  gage  is  ver- 
tical and  is  in  two  sections  attached  to  posts  on  the  left  bank.  It  is 
read  twice  eac*h  day  by  Chris.  Hannan.  Discharge  measurements 
are  made  from  a  cable  having  a  span  of  269  feet.  The  channel  is 
divided  by  an  island  a  short  distance  above  the  gage,  at  which  point 
ice  gorges  are  formed  during  the  spring  freshets.  A  short  distance 
below  the  station  a  fall  occurs.  The  bed  of  the  stream  is  composed  of 
cobblestones.  The  current  is  smooth  and  the  gaging  section  is  regular. 
The  gage  was  carried  away  by  a  flood  February  28,  1903,  and  was 
replaced  at  a  slightl}'  different  elevation. 

The  obser\'ations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

*  Drainage  area^  of  Moose  River. 

Sq.  mileH. 

South  Branch  Moose  River,  above  Indian  River 67 

Indian  River,  above  mouth 50 

Middle  Branch  Moose  River,  above  Old  Forge 52 

Moo«?e  River,  above  Moose  River  gaging  station  . . : 374 

Moose  River,  al)ove  mouth 440 

Discharge  measurements  of  Moose  Hirer  at  Moose  River j  X.  Y.,  .'..•  lOO'J. 


Date. 


Hydrographer. 


(Jage 
height. 


June  11  C.C.  Covert.. 

June  13 L.  A.  MiU»holl 

Do do 

June  14 do 

Do do 


Julv  4. 
Do 


H.  H.  Halsev 
do 


Feet. 
1.10 
4.20 
3.90 
2.87 
2.69 
1.80 
1.80 


Discharge. 

Second-Jert 

287 

1,821 

1, 580 

940 

.  884 

438 

485 
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Mean  lUilly  gage  height^  infeet^  of  Moose  River  al  Moose  River  ^  X,  y.,»for  J  90S. 


Day. 

1 

2 

3 

4 I 

5 

6 

7 

8 ' 

9 

10 

11 

I 

12 

13 

14 

15 ' 

1« ! 

" -I 

18 ' 

19 

20 

21 

22 

23 1 

IM 1 

25 

26 

27 

28 

29 

80 

31 


Jan. 

1 
Feb. 

3.35 

Mar. 

1 

\  Apr. 

1 

4.90 

May. 
1.90 

June. 

1 

Jaly. 

1 

'  Au|?. 

Sept. 
1.95 

;  Oct. 

'    1.60 

1 

'  Nov. 

D«T- 

1.90 

4.45 

1.00 

1.80 

2.50 

1.75 

l.Jf» 

1.75 

3.45 

5.00 

4.55 

1.80 

1.00 

2.00 

1.85 

1.70 

1.65 

1.60 

1.20 

1.75 

3.30 

4.45 

4.60 

1.65 

.90 

2.30 

1.60 

i.as 

1.65 

1.50 

1.15 

2.05 

3.20 

4.10 

6.70 

1.60 

.90 

1.90 

1.60 

.95 

1.56 

1.65 

1.10 

2.15 

3.20 

3.70 

5.60 

1.50 

1.10 

1.45 

2.90 

1.00 

1.85 

1.66  . 

1.03 

2.05 

2.70 

3.3i) 

4.60 

1.45 

1.10 

2.10 

3.10 

.90 

\    2.50 

l.K  ' 

1.05 

1.90 

2.80 

3.10 

4.15 

1.40 

1.10 

2.80 

2.40 

.56 

'    2.10 

1.60 

1.10 

1.80 

2.70 

2.95 

4.40 

1.35 

1.15 

2.40 

2.10 

.70 

1.70 

1.55 

I.IO 

1.70 

2.60 

3.35 

4.40 

1.45 

1.05 

1.95 

2.20 

.70 

4.05 

1.35 

1.05 

1.65 

2.60 

4.26 

4.60 

1.30 

1.00 

1.70 

2.55 

.90 

7.50 

1.30 

1.00 

1.60 

2.50 

4.85 

4.60 

1.20 

1.20 

4.55 

2.50 

1.40 

5.16 

1.30 

1.05 

1.70 

2.95 

5.50 

4.25 

1.15 

2.40 

1.35 

3.80 

1.65 

3.95 

1.25 

1.10 

1.80 

3.55 

i^) 

4.15 

1.10 

3.90 

1.05 

4.26 

1.55 

3.60 

1.20 

l.li 

1,80 

3.65 

(f>) 

4.15 

1.20 

2.20 

1.05 

2.80 

1.45 

3.35 

1.25 

l.l.T 

1.80 

3.35 

(ft) 

4.10 

1.20 

1.85 

.95 

2.45 

1.40 

3.20 

1.05 

1. 15 

1.80 

3.15 

4.80 

3.95 

1.10 

1.45 

.90 

2.05 

1.40 

3.10 

.96 

1.40 

1.80 

2.95 

4.85 

3.75 

1.10 

1.25 

.85 

1.85 

1.56 

3.40 

1.20 

1..% 

1.70 

2.80 

5.35 

3.55 

1.10 

1.15 

.80 

1.60 

1.70 

5.90 

2.25 

1.30 

1.70 

2.70 

6.15 

3.20 

1.10 

1.10 

1.10 

1.30 

1.80 

5.35 

2.25 

l.fiO 

1.70 

2.60 

7.20 

2.95 

1.10 

1.05 

1.45 

1.20 

1.65 

4.20 

1.85 

1.65 

1.80 

2.50 

i^) 

2.75 

1.20 

1.45 

■  1.66 

1.15 

1.56 

3.75 

1.65 

1.90 

1.80 

2.50 

2.45 

1.20 

3.00 

1.65 

1.05 

1.50 

3.40 

1.75  . 

2./i0 

1.80 

2.50 

2.55 

1.20 

2.85 

3.00 

1.05 

1.60 

3.25 

1.55 

•J.  .w 

1.80 

2.40 

2.95 

1.20 

2.15 

3.25 

.95 

1.45 

3.^ 

1.50  i 

•i.(X) 

1.80 

2,30 

2.65 

1.20 

2.60 

2.40 

1.15 

1.46 

3.3^ 

1.45 

2.iJ 

1.80 

2.30 
2.30 

2.35 
2.25 

1.20 
1.06 

2.76 
2.80  1 

1.60 
1.95 

2.15 
1.95 

1.40 
1.40 

2.85 
2.50 

1.45 
1.40 

2.25 

1.80 

i'iO 

1.80 

2.70 

2.10 

1.00 

2.a> ' 

1.70 

1.60 

1.66 

2.30 

1.85 

2.10 

1.80 



5.95 

1.95 

1.10 

1.75  1 

1.45 

1.25 

1.60 

2.10 

1.40 

2.20 

2.20 



5,70 

1.90 

1.10 

1.50  , 

2.20 

1.30 

1.65 

1.96 

1.35 

2.00 

2. 9.) 

5.35 

1.00 

2.85 

1.40 

H*  •  •  • •  • 

1.90 

1.H5 

«  Stream  frozen  in  winter. 


bice  freshet— stream  obstructed. 
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SALMON    RIVER  NEAR   PUIJISKI,  N.  Y. 

This  station  was  established  September  5,  1900.     It  is  located  at 
Fox  bridge,  2  miles  above  Pulaski,  N.  Y.    The  original  gage  was  a 
verti(*al  board  scale  attached  to  the  upstream  end  of  the  center  pier, 
having  its  zero  at  an  elevation  of  88.41  feet,  the  top  of  the  capstone  of 
the  central  pier,  upstream  end,  being  used  as  a  bench  mark,  with  an 
arhitrarj^  elevation  of  100.     This  gage  was  carried  away  by  ice  in  the 
winter  of  1901-2,  and  was  replaced  July  23,  1902,  by  a  standard  chain 
gage,  having  its  datum  at  an  elevation  of  87.21  feet,  or  1.2  feet  below 
that  of  the  original  gJige.     In  the  following  table  are  given  the  results 
of  all  current-meter  measurements  that  have  been  made,   with  the 
stage  referred  to  the  bench  mark  above  described.     The  gage  read- 
ings have  been  taken  twice  each  day  by  S.  J.  Fox,  and  have  been  con- 
tinued throughout  winter  and  summer.    The  winter  readings  were 
obtained  by  observing  the  height  to  which  the  water  rose  in  a  hole  in 
the  ice  underneath  the  gage.    Owing  to  the  obstruction  of  the  river 
channel  by  ice,  the  discharge  for  the  winter  period  has  not  been  com- 
puted.    Discharge  measurements  made  during  1903  indicate  that  the 
excessive  anchor-ice  formation  of  the    preceding  winter,  followed 
by  severe  spring  freshets,  modified  the  channel  near  the  bridge.     The 
rating  table  deduced  from  measurements  during  1903  indicates  a  lower 
discharge  for  the  smaller  gage  heights  than  the  previous  rating  table. 
The  di'ainage  basin  above  the  gaging  station  is  rolling  and  very  sandy, 
rock  lying  near  the  surface  in  the  upper  regions  of  the  basin,  in  which 
there  are  also  extensive  areas  of  original  forest.     The  drainage  basin  is 
located  in  a  region  of  heavy  snowfall,  several  feet  of  snow  sometimes 
accumulating  in  the  forest  areas,  and  by  gradually  melting  feeding  the 
stream  during  March  and  April.     The  current-meter  measurements 
are  made  at  5-foot  intervals  across  the  stream  from  the  downstream 
side  of  Fox  bridge,  which  is  located  about  2  miles  upstream  from 
Pulaski.    The  bridge  consists  of  two  spans,  183  feet  between  abutments. 
The  stream  bed  is  of  gravel  and  cobble,  relatively  flat  and  shallow. 
There  are  also  two  small  overflow  channels  and  a  flood  plain  at  an  aver- 
age elevation  at  the  highwaj'  of  7.5  feet  gage  height.    The  (^'scharge 
through  these  is  included  in  the  high-water  measurements. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Uorton,  district  hydrogi-apher. 


374  STBEAM   MEAStJBEMENTS   IIT'IQOS,  PART   I.  [wo.  97. 

Discharge  measurenienis  of  Salmon  River  near  PuUiskit  N.  F.,  in  1900-1903. 


Date. 


llydruf^mpber. 


IIKX). 


September  4 


1901.  ' 

April  12 !  R.  E.Horton 

April  24 ' do 

May  13 J do 

May  21 '  J.D.Luther  . 

Junel ' do 

June  8 ' do 


1902. 


R.  E.  Horton. 


July2 

Julys -J  H.R.Beebe 

July  6 ; do 

Do I do 


July  23 


do 


1903. 
February  27 C.C.  Covert. 

Do ' do 

March  19 do 

Do I do 

May  5 do 

May  12 i do 

May  15 11.  H.  Halsey 

June  24 do 

Do I do 

September  26 1 do 


1 


height,  a 


Feet. 
2.23 


DieeharKe. 


4.60 
5.50 
3.34 
2.89 
3.70 
5.30 


Second-feet. 
102 


3.94 
'4.95 
5.03 
5.06 
3.49 


3.60 
3.60 
6.25 
6.20 
3.10 
2.80 
2.75 
3.25 
3.25 
2.45 


2,536 
3,476 
824 
422 
1,070 
3,437 


1,392 
2,889 
2,916 
2,881 
842 


ft488 

6492 

5,866 

5,869 

416 

260 

305 

516 

520 

124 


a  Referred  to  datum  of  chain  gage. 

(>Mea.sureiiient8made  in  left-hand  Becliou,  coulaiuing  considerable  anchor  ice.    Right-hand  iiec- 
tlon  frozen  Holid. 
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}ffan  diiilif  gage  height,  in/fti,  af  Stdniou  Hirer  near  Pulaski y  X.  Y.^ftrr  190S. 


t 

Day. 

1 

■1 

Jan. 

3.28 
3.32 
3.4S 
4.18 
3.92 
3.62 
3.35 
3.38 
3.18 
3.08 
3.38 
3.45 
3.38 
3.48 
3.92 
3.95 
4.02 
3.70 
3.55 
3.75 
3.88 
4.25 
4.40 
4.32 
4.20 
4.22 
3.95 
4.05 
4.-20 
4.92 
5.08 

Feb. 

5. 12 
5.10 
4.70 
4.45 
4.52 
4.45 
4.48 
4.20 
3.98 
4.a5 
4.15 
4.90 
4.96 
4.56 
4.30 
4.22 
4.10 
3.55 
3.40 
3.48 
3.58 
3.60 
3.62 
3.75 
8.70 
3.60 
3.60 
4.42 

....... 

Mar. 

5. 18 
5. -28 
4.95 
4.45 

4  r* 

4.08 
4.58 
4.95 
5.95 
6.05 
6.62 
6.55 
5.65 
5.18 
5.''22 
5.30 
5.65 
5.55 
6.22 
6.50 
6.70 
6.40 
6.02 
7.30 
6.80 
4.90 
4.75 
5.00 
4.50 
4.25 
4.22 

Apr. 

4.58  1 
4.50 

3 

4.90 

1 

,> 

6.38 
5  05 

6 

4.40 

1.............. 

4.42 
5.72 
5.16 

8 

9 

10 

4.80 

11 

4.65 

12 

4.38 

13 

14 

4.25 
4.15 

\a            

4.25 

16 

4.25 

4.05 

18 

19 

vO 

21 

•»■) 

3.80 
3.68 
3.52 
3.48 
3.38 

25 

3.30  ' 

24 

3.25 
3.18 

•if) 

26 

3. 15 

3.10 

A 

•29 

30 

31 

3.08 
3.02 
3.02 

May. 

2.98 
3.00 
2.90 
3.08 
3.12 
3.02 
2.92 
2.95 
2.95 
2. 85 
2.80 
2.78 
2.76 
2. 75 
•2.72 
2.70 
2.68 
2. 62 
2.60 
2.58 
2.55 
2. 52 
2.52 
2.55 
2.50 
2.50 
•2.50 
2. 52 
2.50 
2.50 
2.48 


June.  '  July 


Aug.     Sept. 


2. 45 
2.42 
•>  .j2 

2.40 
2.40 
•2.40 
•2.40 
•2.40 
'2.40 
2. 45 
2.40 
2.78 
3.85 
3.30 
3.05 
2.88 
2.78 
2.82 
2.80 
2.75 
2.?2 
3.00 
2.98 
3.18 
8.98 
4.65 
3.68 
3.  '25 
3.02 
2.88 


3.40 

4.05 

3.40 

3.08 

2.92 

2.h8 

2.98 

2.80 

2.65 

2.  GO 

2.60 

2.50 

2.52 

2.62 

2.58 

2.60 

2.58 

2.50 

2.50 

2.62 

2.78 

2.80 

3.25 

2. '28 

2.95  I 

2. 85 

2.78 

2.68 

2.72 

3.72 

4. -25 


3.40  I 
3.10  \ 
•2.88  i 


Oct.     Nov.      Dec. 


2.'82 
3.40 
3.40 
3. 42 
3.28 
3.18 
3.50 
3.25 
3.12 
3.08 
2.92 
•2.78 
2.70 
2.62 
2.60 
2.58 
2.65 
2.60 
2.52 
2.50 
2.45 
2.72 
3.62 
3.15 
2.90 
2.75 
3.02 
3.10 


I 


3.08 

•2.88 

■2.78 

•2.70 

2.60  I 

2.60 

2.55 

2. 55 

2. 52 

2.50 

2.92 

2.98 

42.78 

2.62 

2.55 

2.50 

2.60 

2.80 

2.85 

2. 75 

2.68 

2.60 

2.50 

2.50 

2.50 

2.45 

2.42 

2.62 

2.98 

'2.8.'} 


I 


'2. 75 

3.00 

3.00 

3.15 

3.00 

3.00 

3. 15 

'2.90 

3.00 

2.95 

•2.90 

'2.90 

3. 45 

•2.95 

'2.90 

3.60 

3.50 

2,90 

3.25 

3.30 

8.00 

3.50 

3.12 

3.00 

6.28 

3.10 

3.00 

6.15 

3.00 

'2.96 

5.52 

2.a5 

2.95 

4.40 

3.00 

«'2.90 

3.85 

3.08 

3. 55 

8.05 

3.40 

8.00 

8.20 

3.00 

3.20 

3.35 

5.40 

3.98 

4.85 

3.58 

4.20 

3.28 

3.90 

3.26 

3.50 

3.30 

3.38 

3.26 

3.28 

8.35 

3.20 

3.^5 

3.15 

3.12 

3.10 

3. 15 

3.10 

3.10 

3.08 

2.90 

3.0=) 

3.00 

3. 05 

"St nam  obstructed  by  ice., 
Reailings  tiikei)  once  each  week  during  winter  nionthH. 
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Rating  Ut  Me  for  Snlmnn   River  near  I^ilnski,  N.  }'.,  for  ojxii  seclion,  frotn  Janftanj  1 

to  December  31,  1903, 


Gage 
height. 

Fnrl. 

DiKcharge. 
Sfcmitl-fecl. 

1 
Gage 
height. 

Feet. 

Discharge. 
Sreond/rct.  1 

Gage 
height. 

Discharge: 
Second-fefi.  ' 

Gage 
height. 

Frd. 

Dinchargc-. 

fM. 

Srcfind/ff'. 

2.40 

110 

3.80 

965     ! 

5.20 

3,020 

6.  60 

7,:540  ' 

2.50 

144     1 

3.90 

1,060 

5.30 

,3,240 

6.70 

7,  75<1 

2.60 

181 

4.00 

1,170 

5.40 

3,460    1 

6.80 

8,190 

2.70 

218 

4.10 

1,300 

5.50 

3,700     1 

6.90 

8,620    ■ 

2.80 

265 

4.20 

1,420 

5.60 

3,950 

7.00 

9, 070 

2.90 

312 

4.30 

1,450 

5.70 

4,200 

7.10 

9,540 

3.00 

364 

4.40 

1 

1,680 

5.80 

4,490    ' 

7.20 

10,000 

3.10 

422 

i    4.50 

1,8:30 

5.90 

4,780 

7.30 

10,500 

3.20 

480     i 

4.()0 

1,980 

6.00 

5,100 

7.40 

11,000 

3.30 

550 

4.70 

2,140 

6.10 

5,430 

7.50 

11,520 

3.40 

620    , 

4.80  . 

2,  .300 

6.20 

5,770 

7.60 

12,060    : 

3.50 

697     , 

4.90 

2,470 

6.30 

6,150 

7.70 

12,600    , 

.3.60 

781 

5.00 

2,640 

6.40 

6,530 

3.70 

865 

5.10 

2,840    1 

6.50 

6,930 

HOTT.] 


LAKE   ONTARIO   DRAINAGE   BASIN. 


377 


yfean  daily  discharge,  in  Kcond-feeij  of  Salmon  River  iiear  Pulaski,  X.  Y,,for  190S. 


Day. 


1- 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

H. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

2.1. 

26. 

27. 

2S. 

29. 

30. 

31. 


Apr. 


Mean. 


1,940 

1,890 

2,470 

6,430 

3,820 

1,680 

1,720 

4,270 

2,980 

2,S00 

2,060 

1,650 

1.480 

1,350 

1.480 

1,480 

1.230 

965 

844 

718 

676 

602 

550 

515 

465 

451 

422 

406 

378 

378 


May. 

349 
364 
144 
408 
436 
378 
323 
8a5 
335 
288 
265 
253 
241 
241 
229 
218 
208 
190 
181 
171 
162 
153 
153 
162 
144 
144 
'144 
153 
144 
144 
134 


June.  ,  July. 


125. 
118  I 
118 
110 
110  ' 
110  ' 
110 

no; 
no 

125 
110 
253  , 
1.010 
550  ' 
393 
300 
253 
276 
265 
241 
229 
364 
349 
465 
1,140 
2.060 
H44 
515 
378 
300 


1,584  ,   232  :   382 


620 
1,230 
620 
408 
323 
300 
349 
265 
199 
181 
181 
144 
153 
153 
171 
181 
171 
144 
144 
190 
253 
265 
515 
532  ^ 
385 
288  ^ 
253  I 
208  i 
229 
890 
1.480 

367 


Aug. 

620 
422 
300 
276 
620 
620 
637 
632 
465 
697 
515 
436 
408 
323 
253 
218 
190 
181 

in 

162 
181 
153 
144 
125 
229 
802 
451 
312 
241 
378 
422 

370 


Sept. 

408 
300 
253 
218 
IKl 
181 
162 
162 
153 
144 
323 
349 
253 
190 
1^ 
144 
144 
265 
288 
241 
208 
181 
144 
144 
144 
125 
118 
190 
-349 
288 


Oct. 

241 

451 

451 

335 

655 

781 

515 

697  i 

3,190 

5,520 

3,760 

1,680 

1,010 

739 

620 

480 

480 

3,460 

2,380 

1,420 

1,070 

697 

602 

532 

480 

451 

422 

422 

408 

393 

398 


Nov.   I    Dfxj. 


361 

1    364 

364 

364 

312 

364 

312 

312 

335 

312 

697 

312 

550 

364 

436 

364 

422 

3G4 

364 

335 

335 

335 

364 

312 

408 

(«) 

398 

364 

864 

585 

1,140 

760 

532 

515 

650 

615 

585 

451 

486 

451 

422 

- 

312 

364 

214 


1,120 


466 


a  From  this  date  river  obstructed  by  ice. 

Eatimated  morUfUy  discharge  of  Sidmon  River  near  PiUaski,  N.  Y.,  for  1903. 

[Drainage  area,  264  nquare  mllefl.] 


Month. 


April 

May 

June 

July 

August . . . 
September 
October  .. 
November 


Dl.«<c'harge  in  second-feet. 


Maximum. 


6,430 

436 

2,060 

1,480 

802 

408 

5,520 

1,140 


Minimum. 


Mean. 


378 
134 
110 
144 
125 
118 
241 
312 


1,584 
232 
382 
367 
370 
2K 

1,120 
46(J 


Run-off. 


Second-feet 

per  HQuare 

mile. 


6.000 
.879 
1.447 
1.391 
1.402 
.811 
4.242 
1.765 


Depth  in 
inches. 


6.69 
1.01 
1.61 
1.60 
1.61 
.90 
4.89 
1.97 
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OSWEGO   RIVER  NEAR  MINETTO,  N.  Y. 

Oswego  River  is  formed  by  the  confluence  of  Oneida  and  Seneca 
rivers  at  Three  River  Point.  The  drainage  tributary  to  the  river 
below  the  junction  of  Oneida  and  Seneca  rivers  is  of  small  extent. 
The  tributaries  are  neither  large  nor  numerous,  receiving  the  drain- 
age from  a  number  of  small  lakes  and  marshes  in  a  moderately  rolling 
basin.  Oneida  and  Seneca  rivers  are  both  noted  for  their  large  extent 
of  lake  and  marsh  area.  Oneida  Lake  in  the  former,  and  the  Finger 
Lakes  tributar}^  to  the  latter  stream  afford  extensive  natural -storage 
regulation  of  flow  to  Oswego  River. 

A  fall  of  100  feet  in  the  course  of  Oswego  River  is  mainly  utilized 
by  seven  dams,  which  also  partially  canalize  the  stream.  The  inter- 
vening stretches  are  covered  by  the  Oswego  Canal,  which  draws  its 
water  supply  from  the  river.  The  accompanying  tables  of  daily  dis- 
charge show  the  actual  flow  past  the  gaging  station,  not  including  the 
flow  in  Oswego  Canal.  From  the  recorded  lockage,  and  from  rough 
measurements  of  the  diversion,  the  flow  in  the  canal  can  be  estimattxl. 
A  cable  station  wa.s  established  September  14,  1900,  3  miles  alK)ve 
Minetto,  N.  Y.,  and  three-fifths  of  a  mile  below  the  State  dam  at  Bat- 
tle Island.  The  cable  has  a  span  of  376  feet.  The  chain  gage  is  located 
on  the  left  bank  2,930  feet  upstream  from  the  cable.  It  is  supported 
by  a  framework  which  projects  out  over  the  river.  The  position  of 
the  weight  has  been  referred  to  a  bench  mark  whose  elevation  has 
been  assumed  as  100  feet.  The  gage  readings  are  published  as  eleva- 
tions referred  to  this  bench  mark.  The  gage  is  read  twice  each  day 
by  H.  L.  Woodcock.  The  bed  of  the  stream  at  the  cable  is  composed 
of  smooth  sandstone. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogmpher. 

Discharge  mecuturementjt  of  Omvego  Rlv^r  near  MinettOy  N.  Y. ,  in  1903. 


Date.  I  IlydroKmpher.  '    heSrht     '   1**'^^**X*'. 


I  I>et.      '  Ser*mdfff1. 

March  13 ,  C.  C.  Covert '      3.82  i        19,192 

May  19 1  H.  H.  Haleey I      1.20  6,2S2 
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M^ttin  ilaiUj  t*lrratvni,  in  feet,  of  ttniter  turf  or  f  of  Onireffo  i?ttv»r  near  MlnettOy  N.  Y.,  for  J  90S. 


r>ar. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«»pt. 

Oct. 

Nov. 

I)€C. 

1.... 

88.30 
88.35 

90.70 

91.10 

9S.00 
92.98 
92.85 

89.00 
88.80 
88.70 

85.90 

85. 48 
85.50 

87.15 
87.05 
86.70 

85.10 
84.40 
86.60 

86.05 
86. 15 
86.85 

85.72 
86.  a5 
85.40 

88.15 
88.  ;'i5 
88.55 

87.60 

.k 

H9.9 
89.0f> 

87.63 

3 

88.25     90.  as 

87.30 

4 

H8.Hr> 

88.25 

91.00 

98.00 

88.92 

W>.25 

86.20 

85.25 

86.30 

84.80 

88.4:t 

87.27 

o 

88.  K^ 
88.75 

88.35 
88.40 

91.05 
91.88 

92.76 
92.85 

88.60 
88.50 

86.25 
a5.05 

86.40 
87.07 

85.40 
85.32 

86.80 
85.65 

a5. 15 
85.70 

88.40 
88.40 

87.20 

6 

87.20 

7... 

88.75 

88.55     91.30 

92.82 

88.30 

84.55 

86.75 

85.35 

86.40 

85.90 

88.35 

87.33 

S 

88.75 
88.65 

88.65 
88.56 

91.25 
92.30 

92.80 
92.90 

88.15 
88.30 

85.70 
85.15 

86.60 
86.70 

85.10 
84.70 

86.82 
86.16 

85.20 
86.70 

88.  a5 
88.45 

87.66 

9 

87.50 

10 

8S.65 

S8.65 

92.10 

92.85 

87.75 

85.18 

86.53 

86.20 

86.18 

87.40 

88.30 

87.15 

11 

88.75 

88.75     92.40 

92.70 

88.10 

85.10 

86.25 

85.60 

86.30 

87.55 

87.98 

87.20 

12 

88,75 

88.85 

92.30 

92.55 

87.  ra 

85.25 

85.  G2 

85.60 

86.06 

87.80 

88.00 

87.07 

13 

88.70 

88.65 

88.85 
88.95 

92.  .40 
92.45 

92.55 
92.30 

87.60 
87.40 

85.42 
85.05 

85.88 
85.85 

85.45 
85.40 

85.60 
86.40 

88.70 
88.70 

87.83 
87.75 

>6.48 

14 

K5.86 

15 

88.65 

88.95 

92.50 

92.30 

87.28 

86.20 

86.70 

85.28 

86.10 

88.70 

87.42 

86.38 

10 

88.60 

89.05 

92.40 

92.23 

87. 15 

85.85 

85.48 

84.65 

86.26 

88.70 

88.25 

8ii.65 

17 

88.55 

89.05 

92.50 

92.10 

86.92 

85.92 

85.45 

85.75 

86.00 

88.65 

87.90 

8(i.40 

IS 

88.55 

89. 10  ■  92. 30 

91.80 

87.10 

85.62 

85. 45 

85.80 

86.15 

88.97 

87.90 

'   86.66 

19 

S8. 45 

89.15  I  92.22 

91.55 

86.78 

85.70 

85.10 

85.20 

85.95 

89.70 

88.00 

86.40 

JU 

88.36 

89.25     92.15 

91.60 

86.65 

85.55 

85.30 

85.40 

85.  a5 

89.35 

88.10 

8,';.  70 

21 

88.30 

89.45     92.15 

91.30 

86.42 

85.20 

85.30 

85.40 

85.96 

89.85 

87.98 

87.30 

•22 

88.25 

89.58     92.10 

91.10 

86.22 

86. :« 

85.35 

85.25 

85.80 

89.33 

87.85 

87.50 

£i 

88.20 

89.55     92.97 

90.97 

86.02 

86.45 

85. 42 

84.52 

85. 75 

89.35 

88.17 

87.90 

24 

88.15 

89.35  :  93.40 

90.70 

85.80 

86.90 

85.40 

85.45 

85.46 

89.10 

as.  03 

87.48 

•25 

88.05 

89.40     98.48 

90.45 

86.60 

87.65 

85.25 

85.22 

85.70 

88.75 

87.95 

87.  a5 

26 

88.05 

89.58     93.40 

90.10 

86.05 

87.75 

84.55 

85.80 

85.40 

89.07 

88.  a5 

87.23 

•27 

88.15 

89.35     93.20 

90.20 

85.90 

87.70 

85.70 

85.25 

85.06 

88.  ST. 

87.97 

87.35 

•> 

88,05 

90.05     98.20 

89.87 

85.90 

87.10 

85.02 

85.35 

86.60 

88.90 

87.95 

87.45 

29 

88.05 

'  93.10 

89.70 

85.88 

87.75 

85.20 

85.70 

86.48 

88.83 

87.40 

87.70 

30 

88.35 

93.15 

89.47 

85.25 

87.25 

85.20 

85.55 

85.60 

88.80 

87.90 

87.76 

31 

88.30 

98.15 

JM.82 

84.85 

86.85 

88.73 
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Mean  (laily  dlHcfuirge^  in  gecond-feelj  of   Oswego  River  niear  Minetto^  N.  l'.,  for  1903.^ 


Day 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


u,9ao 

10, 120 
9,710 
9,710 
9,.'i00 
9,rX)0 
9,500 
9.300 
9,300 
9,500 
9,500 
9,400 
6.300 
9,300 
9.200 
9,090 
9,090 
8,h90 
8.690 
8,590 
8,490 
8,390 
8,290 

25 1    8,090 

2r. '    8,090 

27 '    8,290 

28 '    8,090 

29 1    8,090 

30 8,690 

81 8,590 


Jan.    I    Feb. 


8,590 

8,690 

8.490 

8,490 

8,690 

8,790 

9,090 

9.300 

9,090 

9,800 

9,500 

9,710 

9,710 

9,920 

9,920 

10,120 

10,120 

10,280 

10,380 

10,540 

10,960 

11.280 

11, 170 

10,760 

10,8^ 

11,280 

10, 750 

12,260 


Mar.    I    Apr. 


13,690 
14,590 
14,250 
14,360 
14,470 
15,220 
15,040 
14,930 
17,350 
16,870 
17,600 
17,350 
17.600 
17,710 
17,830 
17,600 
17,830 
17,:J50 
17, 160 
16.990 
16,990. 
16,870 
18,940 
19,950 
I  20,100 
I  19,950 
I  19,470  I 
i  19,470  , 
,  19,240  , 
I  19,350 
19,35ii 


19.000 

18,860 

18,670 

19,000 

18,420 

18,670 

18,570 

18,550 

18,800 

18,670 

18,300 

17,950 

17,953 

17,350 

17,350 

17.230 

16,870 

16, 170 

15,600  I 

15,720  ' 

15,040 

14,590  ' 

14,800  I 

13,690  I 

13,130  I 

12,370  I 

12.590  . 

11,870 

11,500  ' 

11,000  I 


May. 


10,020 
9,610 
9.400 
9,860 
9,200 
8,990 
8,590 
8,290 
8,590 
7,490 
8,190 
7,450 
7,200 
6,820 
6,590 
6,360 
5.940 
6,260 
5,690 
5,470 
5.060 
4,780 
4.460 
4,150 
5,380 
4,510 
4,290 
4,290 
3,570 
3,400 
2,880 


June. 


July.  I  Aug. 


4,290 
3,690 
3,720 
3,400 
3.400 
3,140 
2,580 
4,000 
3.270 
3,310 
3,210 
3,400 
3,620 
3,140 
4,740 
4,220 
4,320 
3.880 
4,000 
3,790 
3,340 
4,900 
5,130 
5,910 
7,800 
7,490 
7,400 
6,260 
7.490 
6.540 


6,360 
6, 170 
5,560 
4,740 
5,050 
6,210 
5,640 
5,380 
5,560 
5,260 
4,820 
3,890 
4,260 
4,220 
4,000 
3,700 
3,(i60 
3,660 
8,210 
3,460 
3,460 
3,530 
3,620 
o,  590 
3,400 
2.580 
4.000 
3.110 
3,340 
3.340 
2,910 


3,210 
2,420 
3,860 
3,400 
3,590 
3,490 
3,530 
3,210 
2,740 
4,740 
3,860 
3,720 
3,660 
3.590 
3,440 
2,690 
4,070 
3,460 
3,340 
3,590 
3,590 
8,400 
2,540 
3,660 
3,360 
3.460 
8.400 
3,580 
4,000 
3,790 
4,220 


Sept. 

4,510 
4,660 
4,980 
4,900 
4,900 
3,790 
5,050 
4,930 
4,660 
4,710 
4,900 
4,610 
3,720 
5,060 
4,690 
4,820 
4,430 
4,660 
4,360 
3,530 
4,860 
4,150 
4,080 
3,660 
4,000 
3.690 
3,140 
3,860 
3,690 
3,860 


Ot-t.    !  Nov.      IKv. 


4,030 

3,9;« 

3,590 

2,8(X) 

8.270 

4,00U 

4,290 

3,340 

5,560 

6,820 

7,100 

7,590 

9,400 

9,400 

9,400 

9.400 

9,300 

9,960 

11,500 

10,750 

10,750 

10,710 

10,750 

10,230 

9,500 

10,160 

9,670 

9,810 

9,670 

9,610 

9,460 


8,290 
'  9,090 
I  9.090 
.  8. 850 
8.790 
8,790 
8,690 
8.090 
8,890  , 
8,590 
7.860  1 
7,990 
7.650  ! 
7.490  I 
6,850 
8,490  , 
7,790 
7,790  ' 
7,990 
8,190 
7.850 
7,090 
8,330 
8,050 
7,890  ' 
8,090 
7,990 
7.890 
6,830 
7,790 


Mean . 


9,075  ,     9,922     17,27:?      16.2J0       0.511      4,496     4.2»S  .  3,503     4.335     7,930 


7, -JO 
7.(«4i 

0. 4:0 

6.  A'*^ 

6,6*' 

7,  \W 

7,ao 

6,360 
6.4.'i0 
6.210 

5,  IX) 
4.220 
5.(r20 
5,170 
6.U'iO 
0, 470 
b,(fiO 
5,560 
6,630 
7,«» 
7.790 
6.91M 
6,170 

6,  r<w 

6, 720 
6, 910 

7,  :uo 
7.  ;90 

7.r.90 


8,120       ,402 


(iDoes  not  include  ilow  through  OHWogo  Canal. 
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Egiimaied  monthly  diBchntge  of  (Mwetjo  River  near  MinetUK  N.  1'.,  far  1903, <^ 

[Drainafire  area,  4,990  nquarc  mileii.] 


Discharge  in  «eeond-f<»et. 


Run-olT. 


January  

Fe>)niarv 

m 

March 

April 

May 

June 

July 

August 

>M*ptember 

October 

November 

December 

The  vear 


Maximum. 

11,930 

12,260 

20,100 

19,000 

10, 020 

7,490 

6,360 

4,220 

5,050 

11,500 

9,090 

7,790 

20,100 


Minimum. 

8,090 
8,490 
13,690 
11,000 
2,880 
2,580 
2,580 
2,420 
3,140 
2,860 
6,820 
4,220 
2, 580 


Mean.   . 

9,075 
9,922 
17,273  I 
16,260 
6,541 
4,496 
4,248 
3,503 
4*335 
7,930 
8,120 
6,402 
8,175 


Sceond-feet  i 


Depth  In 


'^  mifr" .  ^-»^«. 


1.815 

1.984 

3.455 

3.252 

1.308 

.899 

.850 

.701 

.867 

1.586 

1.624 

1.280 

1.635 


2,10 

2.06 

3.98 

3.62 

1.51 

1.00 

.98 

.81 

.97 

1.83 

1.81 

1.48 

22.15 


a  Not  including  flow  through  Oswego  Canal. 


ONEIDA    RIYER  NEAR   EUCLID,  X.  Y. 


Oneida  River  fonns  the  outlet  of  Oneida  Lake  and  joins  Seneca 
River  at  Three  River  Point  to  form  Oswego  River.  Owing  to  the  large 
surface  storage  in  Oneida  Ljiko  and  in  other  lakes  and  swamps  within 
thedi-ainage  basin,  the  flow  of  the  stream  is  unusually  regular.  There 
are  two  low  dams  in  the  stream;  the  one  farther  downstream  at  Oak 
Orchard  is  a  State  dam,  having  a  lock  at  one  end;  the  upper  dam  at 
Caughdenoy  consists  of  five  W -shaped  barriers  or  eel  weirs,  producing 
a  combined  fall  of  5  feet  during  low  wat^r.  Navigation  in  the  stream 
is  maintained  by  a  lock  around  one  end  of  the  weirs.  During  extreme 
high  water  the  dams  at  Oak  Orchard  and  Caughdenoy  become  entirely 
submerged.  Mud  Creek,  draining  32  square  miles,  cntei^s  Oneida 
River  between  Oak  Orchard  dam  and  Schroeppel's  bridge.  Its  di*ain- 
age  area  is  flat  and  marshy. 

Oneida  Lake  has  a  water  surface  of  80  square  miles,  and  lies  at  an 
elevation  of  37o  feet  above  sea  level.  The  drainage  basin  within  a 
radius  of  10  miles  to  the  south  and  west  is  relativelv  flat,  with  numer- 
ous  marshy  tracts.  The  lake  receives,  through  Chittenango  and  Oneida 
creeks,  drainage  from  an  extensive  area  of  the  central  New  York 
plateau,  and,  through  Wood  and  Fish  creeks  on  the  west,  di*ainage 
from  a  portion  of  the  west  slope  of  the  plateau  bordering  the  Adiron- 
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dack  Mountains.  On  the  north  the  drainage  area  is  less  extensive  and 
the  inflowing  streams  are  small.  The  station  was  established  Augast 
30,  1902,  by  C.  C.  Covert.  It  is  located  at  Schroeppel's  bridge,  10 
miles  north  of  Syracuse,  near  Euclid,  N.  Y.  The  gage  readings  are 
taken  from  a  bulkhead  of  the  lock  of  the  State  dam  at  Oak  Orchard, 
0.4  mile  above  Schroeppel's  bridge,  to  avoid  as  much  as  possible  the 
effect  of  backwater  at  ordinary  stages,  until  its  extent  can  be  more 
definitely  ascertained.  The  gage  is  read  twice  each  day  by  Arthur 
McArthur. 

Discharge  measurements  are  made  from  the  downstream  side  of 
SchroeppePs  five-span  bridge.  The  bridge  spans  are  subdivided  into 
smaller  sections  during  low  water  by  abandoned  bridge  piers  under- 
neath. The  initial  point  for  soundings  is  the  downstream  side  of  the 
left  end  of  the  bridge.  The  channel  is  straight  for  500  feet  above  and 
below  the  station.  The  current  is  smooth,  steady,  and  relatively 
deep.  The  bed  of  the  stream  is  composed  of  clay  and  small  cobble- 
stones, and  is  regular  and  permanent.  Both  banks  are  high,  and  the 
entire  flow  passes  under  the  bridge  at  all  stages.  The  bench  mark 
was  established  by  the  United  States  Deep  Waterways.  It  is  the 
top  of  the  lock  wall  between  anchors  at  the  upstream  towpath  or 
land  side  of  the  gate  near  a  hollow  quoin.  Its  elevation  is  3()U.32 
feet  above  sea  level.  The  reference  point  on  the  lock  above  the  dam, 
at  sul)stantially  the  same  elevation  as  the  tide-water  liench  mark,  is 
itself  used  as  a  datum  for  reference  of  gage  readings. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measuremettts  of  Oneida  River  near  Enclidy  N.  1'.,  in  190S. 


Date. 


Hydrog^rapher. 


March  6 C.  C.  Covert 

I 

March  7 j do 

April  28 1 do 


heigh  ta 


DiiK'haiKe. 


Mav6 

May9 

May  12 

May  16 

Do 

June  25 do 

June  26 do 

Septemlx^r  2o do 

Do do 


....do 

H.  H.  Halfiev... 
R.  E.  Horton  . . . 
H.  II.  HalHev... 
....do 


Feet. 

Second-fffi. 

1.70 

7, 4:^ 

1.63 

7,462 

2.40 

5, 595 

3.25 

3,818 

3.40 

3, 232 

3.56 

2, 897 

3.80 

2.515 

3.80 

2,5:V 

3.15 

2,(>49 

3.15 

2,61S 

4.20 

1,070 

4.25 

1,043 

aDi.Mtance  Ijclow  lop  of  coping  at  iipiHT  I'lid  of  lo<'k  at  dam  0.4  mile  ab<.»ve  bridge. 
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JicUing  table  for  Oneida  River  near  Euclidf  N,  Y.,  from  September  i,  190S,  to  December 

SI,  190S. 


Gage 
height. 

Disrhaige. 
Secand-ftft. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.      ^«f^^\ 

1 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Second-feet.  '      Feet. 

Second-feet.  \      Feet. 

,       0. 50 

13,600 

f  .90 

9,360 

+2.30 

5,680 

+3.70 

2,720 

-  .40 

13,280 

+1.00 

9, 080     +2. 40 

5,440 

+  3.80 

2,550 

.30 

12,960 

-fl.lO 

8, 810     +2. 50 

5,190 

+3.90 

2,380 

.20 

12,640 

-f  1.20 

8,540 

+2.60 

4,970 

+4.00 

2,210 

-  .10 

12,320 

+1.30 

8,260 

+2.70 

4,740 

H  4.10 

2,070 

-r  .00 

12,000 

+1.40 

7,990 

+2.80 

4,520 

+4.20 

1,920 

4-  .10 

11,700 

+1.50 

7,720 

+2.90 

4,290 

+4.30 

1,780 

-^  .20 

11,400 

+1.60 

7, 460     +3. 00 

4,070 

+4. 40 

1,640 

-f  .:«) 

11,100 

+1.70 

7,200 

+3. 10 

3,870 

+4.50 

1,500 

-f  .40 

10,800 

+1.80 

6,940 

+3.20 

3,670 

+4.60 

1,400 

4-  .50 

10,500 

+1.90 

6,680 

+3.30 

3,460 

+4.70 

1,300 

-  .60 

10,220 

+2.00 

6,420 

+3.40 

3,260 

+4.80 

1,190 

-r  .70 

9,930 

+2.10 

6,170 

+3.50 

3,060 

+4.90 

1,090 

-h  .80 

9,650 

+2.20 

5,930 

+3.60 

2,890 

When  flash  boards  are  on,  gage  readings  must  be  reduced  by  special  correction. 
From  —0.05  to  +1.5  is  logarithmic  extension. 
-  Gage  heighte  show  distance  below  reference  point. 
—Gage  heights  show  distance  above  reference  point. 
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Mean  daily  discharge^  in  second-feet j  of  Oneida  River  near  Euclidy  N.  F./«  for  1902  and 

190S. 


Day. 


Jan.fr  1  Feb.b 


3. 


6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 


1902. 


Mar. 


May. 


June.  I  July.  '  Aug.  .  Sept     Oct.      Nov.     Dec. 


Mean 


2,070 
2,070 
2,070 
1,920 
1,780 
1.920 
1,920 
1,920 
1,920 
1,850 
1,780 
1,780 
1,780 
1,640 
1,640 
1,640 
1,640 
1.640 
1,640 
1,640 
1.500 
1,460 
1,400 
1,500 
1,600 
1.500 
1,500 
1,400 
1,400 
1.400 


1, 

1, 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 


1,694 


500 
600 
500 
500 
570 
450 
500 
500 
640 
640 
640 
640 
570 
450 
500 
500 
600 
500 
570 
640 
640 
640 
780 
780 
640 
920 
710 
780 
780 
070 
070 


2,140 
2,210 
2,140 
2,140 
2,140 
2.140 
2,070 
2,210 
2.140 
2,070 
2,140 
2,070 
i  2,070 
2,140 
2,070 
2,070 
2,210 
2,290 
2,140 
2.140 
2,000 
1,920 
2,000 
2,070 
2,070 
2.070 
2.000 
1.920 
2,000 
2.000 


I 


2,230 
2,230 

2.:»0 

2,370 
2,300 
2.230 
2,230 
1.S70 
2.  ON) 
2,300 
2.300 
2,370 
2,370 
2,370 
2,370 
2.370 
2,370 
2,540 
2.630 
2,880 
3,0fi0 
3.110 
3,420 
S,7i0 
S.hSO 
4,030 
3,K30 
S.990 
3.930 
3.930 
3.730 


633     2.093  '   2,814 


aiiow-water  discharge,  subject  to  revision. 


I>  Approximate. 
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Mem  daily  dUcfMrye,  in  second-feety  of  Otieida  River  near  Euclid,  N.  Y.,»for  1903  and 

i50^— Continned. 


Day, 


Jan.b 


1903. 

J 3,320 

L» 3.140 

3 3,140 

4 3,620 

S 3,830 

fi 3,830 

7 3,830 

8 3,830 

0 1  4,130 

10 :  5,350 

W 5,7i0 

12 6,710 

13 1  7,100 

14 6,090 

15 5,350 

16 !  4,6H0 

17 4,180 

IS 3,720 

19 3,720 

iO 3,620 

3,620 
3,720 
3,930 
4,130 
4,230 
4,130 
3,990 
3,fi20 
3,420 
2,960 
3,320 


21. 
22 
23- 
21. 


•r^. 


26. 
27. 
2K. 
29. 
30, 
31. 


Hean..   4,186 


Fcb,6 


4,230 
4,030 
4,130 
5,350 
,  5,600 
'  6,460 
5,960 
6,580 
7,750 
6,460 
5,  MO 
5,720 
5,960 
6,210 
5,840 
6,720 
5,470 
7,880 
9,100 
9,240 
9.240 
8,420 
6,970 
5,240 
6,010 
4,790 
4,790 
5,010 


Mar. 


5,720 

6,460 

6,710 

7,100 

7,360 

7,360 

7,JJ60 

8,420 

8,970 

9,240 

10,380 

10,810 

11,260 

11,560 

11,560 

11,560 

11,560 

11,560 

11,410 

11.280 

11,260 

11,260 

12,640 

13,440 

13,760 

13.760 

13,760 

13,280 

12,960 

12,800 

12,640 


Apr.      May. 


6,179     10,619 


12,160 

12,010 

11,860 

11,860 

11,560 

11.410 

11,260 

11,260 

11,260 

11,110 

10,960 

10,810 

10,520 

10.660 

10,230 

9,670 

9,240 

8,700 

8,290 

8,020 

7,620 

7,230 

6,840 

6,460 

6,210 

5,960 

5,720 

5,470 

5,240 

4,680 


9,143 


3,670 
4.410 
4,410 
3,970 
8,770 
3,660 
3,360 
3,260 
3,060 
3,060 
2.890 
2,800 
2,630 
2,660 
2,470 
2,470 
2,880 
2,290 
2,210 
2, 140 
2,070 
1,570 
2,070 
2,070 
2,070 
2,000 
1,920 
1,780 
1.710 
1,670 
1,500 

2.635 


June. 


,570 

,600 

,600 

,600 

,500 

,500 

,460 

,450 

,400 

,360 

,400 

,460, 

,570 

.570  1 

,570  ' 

,570 

.570 

,570 

,640 

,710 

,920 

,210 

,550 

,800 

,630 

,630 

,630 

,630 

,630 

,630 


1,853 


July. 


2,380 
2,140 
2,290 
2,290 
2. -290 
2,290 
2,290 
2,290 
2,140 
2,070 
2,070 
2,000 
1,920 
1,780 
1,570 
1,500 
1,500 
1,780 
1,640 
2,140 
1,500 
1,450 
1,600 
1,450 
1,450 
1,500 
1,450 
1,450 
1,500 
1,670 
1,500 

1,829 


AiiR.  '  Sept. 


600 
600 
400 
500 
400 
AlO 
500 
400 
600 
450 
450 
450 
450 
400 
450 
450 
360 
240 
240 
190 
190 
240 
360 
900 
350 
350 
450 
640 
850 
640 
450 


,400 
,&')0 
,350 
.400 
,350 
,360 
,350 
,350 
,350 
,350 
,190  j 
.240 
,190 
,190 
,190 
,190 
,190 
.190 
,190 
.190 
,190 
,190 
.140 
,090 
,090 
,090 
,500 
990 
990 
1,090 


422  ;  1,230 


1,090 
1,090 
1,090 
1.090 
1,090 
1,190 
1,240 
1,460 
1,850 
2,880 
2,890 
3,060 
3,160 
3,460 
3,460 
3,670 
3,670 
3,670 
4,180 
4,180 
3,870 
3,870 
3,770 
3,670 
3,570 
3,260 
3.060 
2,980 
3,060 
3,260 
3,460 


3,460 
3,460 
3,260 
3.260 
3,060 
2,890 
2,890 
2,720 
2,720 
2,800 
2,890 
2,720 
2,380 
2,880 
2,630 
2,890 
2.470 
2,290 
2,880 
2,630 
2,720 
2,720 
2.630 
2,070 
2.550 
2.550 
2,550 
2,550 
2.470 
2,380 


2.800 


Dec. 


2,380 
2,880 
2,290 
2,210 
2,070 
2,070 
2,070 
2,070 
2,070 
1,920 
1.850 
1.780 
1,450 
1,460 
1,610 
1,730 
1.870 
1,940 
2.010 
2,010 
2,010 
2,080 
2,080 
2.080 
2,060 
1,940 
1,940 
2,010 
2.160 
2.230 
2,370 


a  Low-water  discharge,  subject  to  revusion. 
IKR  97—04 25 


fr  Approximate. 
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Estimated  morUhly  discharge  of  Oneida  River  iwar  Euclid^  X.   l'.,"  in  1902  and  l!fO. 

[Drainage  area,  1,400  s<iiiare  miles.] 


Septenil)er. 
October  ... 
Novenil:)er . 
December  . 


January  . . 
February . 

March 

April 

May 

June 

July 

August 

Septeml>er, 
October  ... 
November . 
December  , 


1902. 


1903. 


The  vear  . . 


DiseJiarge  in  second-feet. 


Mnxininii).  ,  Minimum.         Mean. 


Run-off. 


13,7(>0 


1  Second- fiH't    ,.  . ,».  •  . 


990  3, 885 


2. 


/  i 


2, 070 

1,400 

1,694 

1.21 

l.:i") 

2, 070 

1 ,  450 

1,633 

1,17 

l.:{5 

2,290 

1,920 

2,093 

1.49 

l.()fi 

4,030 

1,870 

2,814 

2.01 

2.  :^2 

7,100 

i 

2,960 

4,186 

2.99 

h  3. 45 

9,240 

4, 030 

6,179 

4.41 

h  4. 59 

13,  760 

5,  720 

10,619 

7.58 

8.74 

12, 160 

4,680 

9,143 

6.53 

7. 28 

4,410 

1,500 

2,635 

1.88 

2.17 

2,800 

l,:i50 

1,853 

1.32 

1.47 

2, 380 

1,450 

1,829 

1.31 

1.51 

1,850 

1,190 

1,422 

1.02 

1.18 

1,500 

990 

1,230 

.88 

.98 

4,180 

1,090 

2,800 

2.00 

2. 31 

3,460 

2,070 

2,712 

1.94 

2.16 

2,  380 

1,450 

2,007 

1.43 

1.65 

37.  49 


a  Low-water  discharge,  subject  to  revision. 


h  Record  i)OH,sibly  in  excess  owing  to  ice. 


CimTENAN(JO    TREEK    AT    ClIITTENANGO,   N.  Y. 

The  dniinagc  basin  is  deeply  rolling,  mostly  cleared,  and  has  a  heavy, 
impervious  soil  with  extensive  sodded  meadow  areas.  Cazenovia  Lake, 
which  is  tributary  to  Chittenango  Creek,  is  located  at  an  elevation  of 
1,190  feet.  From  its  outlet  to  the  foot  of  the  plateau  at  Erie  Canal 
crossing  the  stream  descends  770  feet. 

The  gaging  station  was  established  May  2^1^  1901,  by  R.  E.  Horton. 
It  is  located  at  the  Main  Street  Bridge  in  the  village  of  Chittenango, 
N.  Y.,  one-half  mile  above  the  State  dam,  which  diverts  water  for  the 
summit  level  of  Erie  C'anal.  The  gage  is  a  vertical  board  attached  to 
the  upstream  side  of  the  right  al^utment.  It  is  read  twice  each  day 
by  Frank  A.  Sutter.  Discharge  measurements  are  made  from  the 
upstream  side  of  the  bridge  to  which  the  gage  is  attached.  The  bridge 
has  a  single  span  between  alnitmcnts  of  57  feet,  and  makes  an  angle  of 
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6<)  degrees  with  the  direction  of  the  current.  The  initial  point  for 
soundings  is  the  face  of  the  right  abutment  on  the  upstream  side.  The 
channel  is  straight  for  500  feet  above  and  for  200  feet  below  the  bridge. 
The  banks  are  subject  to  overflow  only  at  extreme  high  water.  The 
bod  of  the  stream  is  composed  of  sandy  silt  and  gravel.  There  is  but 
one  channel  at  all  stages.  The  bench  mark  is  on  the  upstream  corner 
of  the  coping  of  the  right  abutment.  Its  elevation  is  8.28  feet  above 
the  zero  of  the  gage.  The  drainage  area  above  the  gaging  station  is 
79  square  miles  and  above  the  mouth  of  the  creek  is  326  square  miles. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measuretnents  of  Chitienango  Creek  at  ChiitenangOy  X.  }'.,  in  l!^S. 


Date. 

Hydrographer. 

March  3 

C.  C.  Covert 

Do 

.....do  

Do... 

do 

March  14 do 

March  24 ;  Wm.  Nunn 

Mav  1 ' do 

Do do 

May  20 ■ do 

Do do 


June  29  . . . 
Do.-.. 
October  10. 
October  13. 
October  14. 


H.  H.  Halsey 

do 

Wm.  Nunn  . . 

do 

do 


Gage 
height. 


Fed. 
2.50 
2.48 
2.50 
2.71 
3.02 
1.80 
1.79 
1.40 
1.40 
1.60 
1.60 
3.85 
2.14 
2.10 


Discharge. 

Second-Jeet. 

276 

272 

272 

368 

518 

97 

95 

48 

49 

62 

62 

1,000 

183 

177 
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Mean  daily  gage  lieight^  in  feet j  of  Chilienango  Creek  at  ChiUenango,  N.  Y.,for  1903. 


Day. 

Jan. 

Feb. 

Mar. 

3.10 
2.70 

1  2.50 
2.40 

'  2.55 
2.60 
2.50 
2.95 

1  3.55 
3.10 
3.65 
3.a5 
2.95 
2. 75 
2.55 
2.55 
2.55 
2.50 
2.40 
2.a5 
2.30 
2.65 
3.50 
3.08 
2.85 
2.60 
2.60 
2.60 
2.55 
2.50 
3.00 

Apr. 

2.55 
2.50 
2.50 
2.80 
2.40 
2.40 
2.-55 
2.70 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.35 
2.30 
2.30 
2.20 
2.20 
2.15 
2.10 
2.05 
2.00 
2.00 
2.00 
2.00 
1.95 
1.90 
1.90 

May. 

1 

1.90 

1.80 

1.70 

1.55 

1.50 

l.-W 

1.50 

1.50 

1.50 

1.60 

1.60 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

1.45 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

June. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
2.10 
1.70 
1.45 
1.55 
1.60 
1.60 
1.60 
1.60 
1.70 
2.10 
1.90 
1.  75 
1.70 
2.00 
1.96 
1.80 
1.60 
1.55 
''  1.60 

July. 

1.55 
1.60 
1.50 
1.50 
1..50 
1.70 
1.50 
1..50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.60 
1.65 
l.W) 
1.60 
1.60 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 

Aug. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.60 
1.55 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.90 
1.50 
1.40 
1.40 
1.40 
1.80 
2.00 
1.70 
1.40 
2.05 
1.85 
1.80 

Sept. 

OeL 

l.iO 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.75 
2.70 
4.05 
3.70 
2.40 
2.15 
2,10 
2.10 
2.10 
2.15 
3.10 
2.90 
2.70 
2.30 
2.90 
2.20 
2.20 
2.10 
2.05 
2.00 
2.15 
2.20 
2.12 
2.00 

1 

Nov. 

2.00 
1.90 
1.90 
1.90 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.35 
2,20 
1.95 
1.90 
1.90 
1.90 
1.90 
1.20 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 

Dec. 

1 

2.18 
2.18 
2.40 
2.38 
2.38 
2.28 
2.25 
2.20 
2.a5 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
2.10 
2.00 
2.00 
2. 12 
1.95 
1.95 
1.90 
1.95 
2.40 
3.30 
2.30 

2.20 
2.20 
2.60 
3.  .30 
2.95 
2.60 
2.50 
2.40 
2. 40 
2.32 
2.40 
2.65 
2.00 
2.40 
2.30 
2.30 
2. -20 
2.20 
2.10 
2.10 
2.15 
2.20 
2.10 
2.10 
2.10 
2-10 
2.05 
3.85 

1.80 
1.60 
1.55 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.^ 
1.40 
1.40 

l.Jvi 

2 

l.'H) 

3 

1.70 

4 

1.7U 

5 

1.70 

6 

1.70 

7 

l.i5 

8 

l.'VO 

9 

10 

11 

12 

13 

14 

1.5 

1 

1.60 

l.R) 

1.55 

i      ''^ 
l.'fl 

1.50 

1.  tO 

16 

17 

18 

i    i.a 

L.-iO 
1.50 

19 

1.80 

20 

1     l.fO 

21 

2.00 

22 

1.90 

23 

l.K) 

24 

l.HO 

25 

l.HO 

26 

1.70 

27 

1.60 

28 

1.80 

29 

l.M) 

30 

l.SO 

31 

l.ftO 

Rating  table  for  ChiUenay\go  Creek  at  ChitlenangOy  N.  Y.,for  open  section,  from  May  3f 

to  December  15,  1901. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

[     Gage 

,    height. 

Discharge. 

Gage 
height. 

1 

1 
Disohaige.  ' 

Secnnd-ffet. 

FcH. 

Second-feet. 

Feet. 

Sc^ond/fet. 

1      I-Tc(t. 

StTond-fect, 

1      i>r/. 

1.30 

10 

2.00 

90 

2.70 

332 

3.40 

713 

1.40 

16 

2.10 

116 

i     2.80 

379 

'     3.50 

774 

1.50 

22 

2.20 

142 

2.90 

4:i0 

i     3.60 

•  838 

1.60 

32 

'     2. 30 

172 

1     3.00 

480 

3.70 

901 

1.70 

42 

1     2.40 

208 

3.10 

536 

3.80 

968 

1.80 

56 

2.50 

244 

3.  20 

594 

3.90 

1,040 

1.90 

73 

2.60 

288 

3.  30 

1 

652 

'    4.00 

1,110 
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RtUUuj  UOne  for  ChUfetuimjb  (Wt'kat  Chiiteuaiujo^  X.  Y.^  for  ajtetnu'ctiofij  from  Ihremijer 

Jfi,  ami,  to  DevemlH'r ,//,  /fla/. 


DUK^harge. 

,    height. 

DLMThurKO. 

Ga^i' 
hciKht. 

Diwhargo. 

hfiKht. 

Di.sehai^e. 

Frri. 

Stcund-frrt. 

Fret 

Srrtmd-/t  ft. 

Fed. 

Stcinuljeet. 

Feti. 

1 
Secowl-feet. 

1.00 

16 

2.:io 

210 

i     3.60 

846 

'      4.90 

1,870 

i.a5 

19 

2.35 

226 

3.  65 

1 

876 

4.95 

1,920 

1.10 

22 

2.40 

242 

3.70 

906 

5.00 

1,970 

1.15 

26 

2.45 

259 

.     3.75 

9:« 

5. 05 
5.10 

2,020 

1.20 

21> 

2.50 

276 

1     3.80 

968 

2,080 

1.25 

32 

2.55 

297 

3.  85 

1,000 

5. 15 

2,130 

1.30 

36 

2.(50 

318 

3.90 

o:w 

5.  20 

2,190 

1.35 

41 

2.65 

338 

3. 95 

1 
1 . 

,060 

5.25 

2,240 

1.-40 

45 

2.70 

359 

4.00 

1 

,100 

5.30 

2,300 

1.45 

50 

1     2.75 

380 

4.05 

130 

1     5.:i5 

2,:^) 

1.50 

M 

2.80 

4a5 

4.10 

,170 

5. 40 

2,410 

1.55 

60 

,     2.85 

4;«) 

!     4.15 

,210 

5.45 
5.50 

2,460 

1.60 

66 

2.90 

454 

4.20 

,240 

2,520     ! 

1.65 

72 

2.95 

479 

4.25 

,280 

1     5.55 

2,580    ; 

1.70 

78 

3.00 

504 

4.30 

* 

320 

5.60 

2,640     ; 

1.75 

84 

3.05 

531 

4.35 

,370 

1     5. 65 

2,710 

1.80 

93 

3,10 

558 

'    4.40 

410 

5.70 

2,770 

1.85 

102 

3.15 

586 

1     4.45 

,460 

5.  75 

2,830 

1.90 

111 

3.20 

613 

,     4.50 

^ 

500 

5.80 

2,900  . 

1.95 

120 

3.  25 

(UO 

i     4.55 

550 

5.85 

2,960 

2.00 

130 

1     3.30 

669 

4.60 

,590 

5.90 

3, 030 

2.05 

143 

3.35 

698 

4.65 

640 

'     5. 95 

3,090 

2.10 

155 

3.40 

728 

4.70 

680 

6.00 

3,160 

2.15 

168 

3.45 

757 

4.75 

730 

2.20 

180 

1     3.50 

78(5 , 

'     4.80 

780 

1 

2.25 

193 

3.  55 

816 

4.85 

8:^ 

1 

Difjcharge   above  4-foot  ga^e  height  <le<liU!e<l  by  exUMision  of  rating  curve   on 
logarithmic  section  pai)er. 
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Mean  daily  discharge y  in  fwamd-feetj  of  ChiUetianyo  (.^eek  at  ('hiUniauffOj  X.  )'., 


Day.      Jan.  |  Feb. 

Mar. 

'  Apr. 

1 

May. 

June. 

1 

1  July. 

Aug. 

1 

Sept. 

Oct. 

Not. 

1 

Ih-c. 

1901.          1 

1.. 

1 

288 

73 

48 

82 

52 

1 

56 

4t 

2.. 

1          1 

379 

73 

48 

82 

52 

56 

l.V, 

3.. 

235 

CA 

5<>  1 

64 

52 

56 

21^ 

4.. 

, 1 

191 

64 

;   '"^^i 

52 

52 

61 

.V, 

5.. 

1 

172 

90 

'   56' 

56 

52 

64 

64 

6.. 

1           1 

148 

116 

1    61 

1 

66 

52 

;    61 

61 

7.. 

1 

4M 

103 

'   73 

45 

48 

64 

t>4 

8.. 

1 

299 

73 

1    69  ' 

42 

62 

64 

64 

9.. 

1    * 

226 

73 

61  . 

42 

52 

>    64 

« 

10.. 

............  .......  ...............  .......  ....... 

Lt5 

73 

64  > 

56 

62 

t    ® 

6H:> 

11.. 

129 

73 

.    48| 

56 

62 

66 

aoK 

12.. 

1 
1 ' 

136 

78 

73  1 

62 

62 

108 

161 

13.. 

1 
•■•"•■" " 1 1 

116 

56 

73, 

64 

62 

90 

148 

14.. 

i 1 

1 

103 
90 
90 
90 

56 
48 
56 
64 

73; 
73  ' 
64  i 
69  1 

52 

48 
48 
56 

52 
52 
52 
62 

56  , 

56 

90 

56i 

(a) 

15 ' 

1 

16 ^ 1 -- 

91)8 

17.. 

i 1 

?i8 

18.. 

, 1 

82 

66 

56! 

52 

66 

66 

669 

19.. 

1     1 

82 

56 

64 

61 

61 

56 

504 

20.. 

1 

343 

56 

73 

52 

56 

56 

259 

21.. 

1 

467 

56 

73  1 

61 

62 

56 

242 

22.. 

1 90 

244 

56 

73 

52 

52 

56 

142 

28.. 

' '   217 

404 

56 

73 

62 

61 

56 

1^ 

24.. 

' 129 

208 

56 

77  .' 

52 

64 

61 

130 

25.. 

t 116 

142 

61 

56 

52 

64 

110 

130 

26.. 

, 97 

142 

56 

64 

52 

64 

82 

130 

27.. 

'   116 

116 

48 

64' 

48 

64 

69 

130 

28.. 

'   155 

90 

42 

64' 

48 

61 

90 

130 

29.. 

I ,   235 

90 

42 

&4  i 

48 

61 

73 

136 

80.. 

, 1 1   310 

73 

69 

69 

62 

56 

73 

130 

81.. 

1 288 

I      1 

61 

73| 

1 

56 

1 

130 

Mean ' i 

176 

191 

&A 

65' 

1 

..  i 

54, 

55 

67 

232 

,  ---  -L-   _  1 

1 

• 

a  Record  not  available. 
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Menu  (Utibj  dijK'hargey  in  Kironfl-fetiy  o/'  VUittenmujo  Viurk  at  (^hlUnutmjo^  X.    }'., 

im  1-liif  hi— Vimi\\\\UH\. 


—~-                      — 

__ 

— 

■~ 

Day. 

Jan. 

Fob. 

Mar. 

_ 

Apr.  1 

_ 

May. 

1 

.liiiii*. 

July. 

Aug. 

Sept. 

()»'t. 

.Nov. 

T>ec. 

1902. 

1 

130 

»{ 

1. 922 

210 

78 

102 

193 

226 

fiO 

Ill 

Ill 

84 

2 

K«) 

93 

1,  <v» 

210 

78' 

93 

l:)0 

•259 

72 

168 

111 

HI 

3 

I3U 

1.  V.Kl 

1.170 

ISO  ' 

78 

130 

•276 

180 

6(; 

111 

111 

130 

4 

130 

404 

7S6 

ISO 

78 

876 

•210 

155 

(Mi 

111 

130 

98 

5 

130 

120 

4.'>« 

318 

501 
210 

210 
210 

7S 
78 

:i59 
242 

242 

370 

130 
501 

66 
66 

111 
1.55 

180 
180 

98 

6 

93 

I..mm.  .......... 

102 
93 

818 
210 

259 
318 

210 
ISO 

7« 

78 

I.SO 
276 

401 
276 

242 
•259 

60 
51 

180 
193 

180 
168 

93 

8 

93 

9 

7S 

130 

318 

4.-VI 

78 

276 

210 

193  J 

72 

180 

155 

84 

10 

78 

102 

318 

5:n 

7.S 

318 

318 

ISO 

112 

155 

102 

M 

11 

78 

78 

380 

318 

72 

380 

226 

180 

78 

1.55 

102 

84 

12 

78 

78 

1,132 

318 

66  1 

4.54 

l.V) 

15,5 

66 

142 

120 

93 

13 

78 

78 

1,321 

318 

6(> 

276 

130 

130 

.54 

1-20 

111 

98 

14 

78 

78 

6(>9 

276 

66  , 

226 

180 

120 

M 

102 

111 

93 

15 

78 

78 

558 

276 

lit) 

430 

19:) 

111 

78 

81 

130 

93 

16 

78 

78 

558 

218  1 

6<) 

380  \ 

180 

102 

78 

102 

130 

226 

17 

78 

78 

1,324 

180 

66 

•259 

112 

111 

78 

130 

120 

210 

18 

78 
78 

78 

78 
78 
78 

669 
404 
318 

ISO 
180 
180 

66 

78 
93  ' 

180 
162 
155 

130 
130 
338 

111 
111 
102 

78 
78 
78 

1.55 
218 
111 

111 

111 

93 

180 

19 

186 

20 

180 

21 

78 

78 

318 

1.55 

M 

180 

:«8 

93 

78 

84 

93 

180 

•>> 

102 
93 

93 

78 

404 
401 

130 
lU 

78  ' 
78 

155 

i:io 

610 
276 

93 

8-1 

78 
72 

84 
102 

93 
93 

586 

23 

359 

24 

78 

78 

276 

111  1 

'^ 

111 

•226 

78 

6(J 

111 

93 

276 

25 

78 
78 

78 
78 

276 
276 

111 
111 

9;^ 

168 

111 

180 

1(W 
155 

78 
78 

66 
HI 

111 
111 

72 

72 

210 

26 

210 

•27 

130 

78 

242 

9:^ 

93 

U2 

610 

(j& 

111 

111 

78 

180 

28 

111 

78(5 

242 

93' 

102 

111 

401 

66 

111 

.558 

84 

180 

29 

«S 

212 

78  1 

l.>5| 

r2o 

•259 

54 

102 

•259 

84 

180 

30 

93 

242 

78 

155 

155 

ISO 

.51 

93 

1.55 

ai 

I.SO 

31 

93 

1    ^ 

t 

192 

242 

579 

1 

203  ' 

1 

130 

87  ' 

238  ' 

1 

180 

141 



77 

r20 

148 

....... 

114 

180 

Mean 

•256 

164 
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Mean  daily  discfiarge,  in  second-fed j  of  Chiltenango  Creek  at  ChiUenaiigo,  X.  1'., 

190 1-1 90S— Continued. 


Day. 

1. 

1903. 

2 

•8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21.. 

?2 

23. 

V 

24 

26 

26 

27 

28 

29 

30 

81 

Mean. 


Jan. 

Feb. 

Mar. 

Ajif. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  i 

Doc. 

;  i« 

180 

558 

296 

Ill 

• 
45 

60 

46 

93 

W 

130  < 

lO-J 

174 

180 

859 

276 

93 

45 

64 

45 

66 

&1 

111 

« 

242 

318 

276 

276 

78 

45 

54 

45 

60 

45 

111 

7S 

1  2M 

669 

242 

404 

60 

45 

54 

45 

60 

45 

111  1 

7S 

234 

479 

296 

242 

M 

45 

&4 

45 

46 

45 

130, 

7^ 

201 

318 

318 

242 

64 

45 

78 

45 

46 

45 

190 

7»i 

193 

276 

276 

296 

54 

45 

54 

66 

45 

45 

111, 

72 

180 

242 

479 

359 

54 

45 

54 

60 

45 

84 

lllj 

66 

142 

242 

816 

818 

51 

45 

54 

45 

46 

359 

111' 

66 

130 

218 

558 

318 

M 

45 

64 

46 

45 

1,132 

111 : 

66 

ISO 

242 

876 

276 

54 

45 

64 

45 

45 

906 

93  1 

60 

I   130 

338 

531 

276 

54 

155 

M 

45 

45 

242 

93  , 

'A 

'   130 

318 

479 

276 

54 

78 

54 

45 

45 

168 

93' 

54 

'   130 

242 

880 

242 

54 

'50 

&4 

45 

46 

155 

93' 

51 

130 

210 

296 

242 

54 

60 

64 

45 

46 

156 

93| 

51 

190 

210 

296 

226 

54 

66 

54 

46 

45 

155 

98 

GG 

130 

180 

296 

210 

54 

66 

54 

45 

45 

168 

226 

M 

111 

180 

276 

210 

54 

66 

64 

45 

46 

558 

180 

51 

111 

155 

242 

180 

54 

66 

54 

45 

45 

454 

120  ' 

93 

111 

155 

226 

180 

54 

78 

54 

111 

45 

369 

111 

93 

156 

168 

210 

168 

M 

155 

64 

54 

46 

210 

nil 

130 

130 

180 

338 

155 

64 

111 

60 

46 

45 

210 

111 , 

HI 

130 

156 

786 

142 

54 

84 

93 

46 

45 

180  1 

111 

9S 

162 

155 

544 

130 

64 

78 

66 

46 

45 

180 

155 

93 

120 

1 

155 

-430 

130 

50 

130 

54 

93 

45 

165 

111  , 

98 

1   120 

155 

318 

130 

45 

120 

64 

130 

45 

142 

111 

7S 

111 

142 

318 

130 

45 

93 

45 

78 

45 

130 

in 

(16 

120 

981 

■  318 

120 

45 

66 

45 

45 

45 

168 

111, 

93 

242 

296 

111 

45 

60 

45 

142 

45 

180 

111 

93 

1   669 



276 

111 

45 

66 

45 

102 

45 

162 

93  ' 

98 

1   210 
171 

604 

45 



71 

45 
65 

93 

48 

130 

117  1 

1 

93 

266 

400 

222 

56 

60 

228 

1 

79 
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KiftimaUd  motiUdy  diachanje  of  ChiUenango  (yeek  at  ChiUenawjOf  X.  Y,^  for  1901- UKfS, 

[Drafnafre  area.  79  wiuare  milco.] 


yonth. 


Mav  22-81 . 

June 

July 

Augus*t 

September . 
October  ... 
Noveml^er , 
Defeniber  . 


1902. 

January  

February  

March 

April 

Mav 

June 

July 

August 

Septeinl)er 

October 

November 

December 


The  year 

1903. 

Januar}' 

February 

March 

April 

Mav 

June 

July 

August 

September 

Octoljer 

November 

December 


The  year 


Discharge  in  fiecond-feet. 


Maximum. 


310 
467 
116 

t  i 

82 
110 


(«) 


Minimum. 

90 
73 
42 
48 
42 
48 
56 
56 


1,132 


130 

78 

1,132 

78 

1,922 

210 

531 

78 

168 

66 

876 

93 

640 

130 

504 

54 

142 

50 

558 

84 

180 

72 

586 

84 

1,922 

- 

669 

50 

111 

984 

142 

876 

210 

404 

111 

111 

45 

155 

45 

93 

45 

142 

45 

93 

45 

1,132 

45 

226 

93 

130 

54 

Mean. 


175 
191 
64 
65 
54 
55 
67 
232 

94 
192 
579 
203 

87 
238 
256 
141 

77 
148 
114 
164 


191 


171 

266 

400 

222 

56 

71 

55 

60 

48 

228 

117 

79 


148 


Run-off. 

Second-feet 

persauare 

mile. 

Depth  in 
inche**. 

2.222 

2.56 

2.426 

2.72 

.813 

.94 

.826 

.95 

.686 

.77 

.698 

.80 

.851 

.95 

2.946 

3.39 

Rainfall 
ininchcH.b 


5.79 
5. 62 
3.33 
3.87 
2.86 
2.32 
3.47 
4.93 


1.194 

1.37 

1.48 

2.438 

2.54 

3.94 

7.353 

8.46 

3.36 

2.578 

2.88 

1.96 

1.105 

1.27 

3.75 

3.022 

3.38 

6.18 

3.251 

3.74 

7.12 

1.791 

2.06 

3.65 

.978 

1.09 

2.50 

1.880 

2.16 

4.83 

1.448 

1.62 

1.62 

2.083 

2.40 

4.25 

2.427 

32.97 
2.50 

44.64 

2.172 

2.96 

3. 378 

3.52 

2.59 

5.080 

5.84 

4.69 

2.819 

3. 15 

2.08 

.711 

.82 

.11 

.902 

1.00 

8.76 

.698 

.80 

1.24 

.762 

.88 

5. 19 

.610 

.68 

1.34 

2.900 

3.33 

7.78 

1.486 

1.66 

2.24 

1.003 

1.15 

3. 36 

1.877 

25.  33 

42.:^ 

a  Not  available;  flood,  December  11-15, 19U1. 


bMean  of  Bouksville  and  Fayettevllle  reoonls. 
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SENECA    RIVEK   AT    BALDWINSVILLE,  N.  Y. 

This  station  was  established  November  12,  1S1I8,  by  (jeo.  W.  Rafter. 
It  is  located  at  the  State  dam  at  Baldwinsville,  N.  Y.,  12  miles  a]>ove 
the  junction  of  Seneca  River  with  Oneida  River.  The  discharge  over 
the  dam  when  the  flash  boards  are  not  in  place  is  computed  by  the  for- 
mula for  a  broad,  flat-crested  weir.  The  discharge  over  the  flash boanls 
is  computed  by  the  Francis  formula.  A  ^j?e  in  the  river  channel  below 
the  dam  is  read  to  determine  the  average  working  head  on  the  turbines. 
The  discharge  through  the  three  main  canals  is  determined  from 
records,  which  are  kept  in  each  mill,  of  the  run  of  the  water  wht^els, 
and  from  the  recorded  lockage  and  the  opening  of  the  paddles  at  the 
Oswego  Canal  lock  at  the  foot  of  the  canal.  The  current-meter  meas- 
urements made  during  1903  to  determine  the  amount  of  leakage  at  the 
several  mills  show  that  these  amounts  are  larger  than  was  previously 
estimated.  The  discharge  at  the  new  bridge  at  Belgium,  N.  Y.,  June 
27,  1903,  was  3,817  second-feet.  The  observations  at  this  station 
during  1903  have  been  made  under  the  direction  of  R.  E.  Horton. 
district  hydrographer. 

Mean  daUy  dwcharge^  in  Hecond-feetj  of  Seneai  River  at  Baldwin^villey  X.  y.,/or  190J. 


Day. 


Jan.  ,   Feb. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


I  3. 
3, 
3. 
3, 

•!  ^. 

:!: 

4. 

I 
.    3, 

3, 

'  3, 

'   o 

*•» 

2, 

lo 

'2: 

,13. 

.    2, 
I 
'  3, 

.1  2, 
.    3, 

0 

••• 

'  3 
•    «'i 

•2, 

•!'-^. 
1 3, 

.I3. 

13. 

.  3, 

4, 

.  4. 


430 
380 
710 
310 

mo 

770 
660 
590 
210 
880 
030 
080 
350 
710 
890 
890 
100 
490 
060 
950 
050 
940 
080 
920 
560 
■\riO 
170 
170 
390 
♦VJO 


Mar.  j  Apr.  I  May.    June.  1  July.     Aug. 


4,450 

5,680 

5, 510 

6,060 

6,340 

6,680 

6,  (^60 

5, 240 

6, 610 

6.400 

6,350 

6,300 

6,530 

6,360 

5, 280 

5.740 

4,200 

4,430 

3,800 

4,180 

4,100 

3,5;W  I 

4,490 

4,230  ' 

4,770  I 

4, 6:io 

4,760 

5,390  ' 


-, 


4,600 
5,900 
6,050 
6, 070 
6,620 
6,760 
6,820 
6,170 
7,370 
7,220 
7. 540 
7,660 
7,800 
7,870 
7,000 
8,290 
7,970 
8,000 
7,990 
7, 590 
7, 570 
6,710 
7,990 
S,  520 
8,790 
8, 910 
9,()6() 
8,  ?<."iO 
8,100 
9,140 
9,010 


9,080 
8,850 
8,920 
9,100 
8,070 
8,800 
9,110 
9,220 
9,190 
9,360 
9,000 
8.370 
8,890 
8,660 
8,520 
8.440 
8,300 
8,170 
7,820 
8,010 
7,750 
7,660 
7.520 
7,280 
6, 790 
5,700 
6. 510 
6, 140 
6, 220 
6,080 


5,870 
5,850 
4,630 
5,780 
5,  MO 
5, 310 
5.290 
.5,200 
5,100 
4,120 
5,110 
4.870 
4,850 
4,630 
4,510 
4,350 
3,170 
4.280 
3,960 
3,990 
3,790 
3,990 
3, 690 
2, 540 
3,800 
3,270 
3,200 
3,000 
2, 1.S0 
2,400 
1,710 


'  2,890 

1  2,700 

2,630 

2,700 

2.600 

;  2,520 

j  1,550 

,  2,810 

'  2,670 

2.560 

I  2,520 

'  2,680 

2,770 

1,820 

3,240 

3,000 

3,000 

3,000 

2,840 

2, 210 

1,930 

2,480 

2,  .120 
2, 710 
3, 2(50 
3, 490 
3, 570 
3.090 

3,  'i:M) 
3.490 


.3,330 

3,100 

2,960 

2. 250 

2,180 

2,850 

2,780 

2,950 

2,850 

2,830 

2, 520 

1,910 

2,300 

2,150 

1,870 

1,770 

1,870 

1,500 

1,270 

1,870 

1,840 

1.770 

1,780 

1,700 

1,470- 

1,260 

1,770 

l,:j80 

1,410 

1,590 

1.510 


1,310 
1,020 
2,690 
1,710 
1,550 
1,530 
1,610 
2,000 
1,710 
2,030 
1,960 
1,950 
2,010 
1,840 
1,770 
1,370 
1,920 
1.730 
1,760 
1,940 
2,030 
1,950 
l,4oO 
2,130 
1,800 
1,930 
1,940 
1,990 
1.810 
1,570 
2, 310 


Sept.  I   Oct.    '  Nov.     Dcr 


2,660 
2,860 
3,080 
3,240 
3,290 
2,890 
3,190 
3,250 
3,270 
3/230 
3,250 
3.320 
2,830 
2,790 
3,060 
3,170 
3,000 
3,280 
3,a')0 
2.810 
3,250 
3,160 
3,080 
2, 870 
2,650 
2. 590 
2. 5:W 
2, 670 
2,  .5-20 
2,4:«) 


2,470 
2,470 
2, 510 
2,000 
2,610 
2,590 
2,590 
2,800 
8,000 
3,370 
3,450 
4,250 
4,360 
4,430 
4,480 
4,450 
4,620 

4,aio 

5,260 
6,210 
5,210 
5. 210 
6.320 
5,290 
4,860 
5,450 
5,070 
5, 040 
5,070 
4,810 
4,800 


390      3,  S61J 


110 
880 
770 
560 
440 
350 
910 
530 
440 
3;«) 
440 
440 
050 
640 
860 
900 
320 
560 
370 
370 
880 
4*20 
440 
380 
910 
330 
870 
410 
810 


o,  tVV) 
3,(>aj 
3,.=fJ0 
3,4,'» 
3.  HO 
3, 510 
3.2S0 
3,(R*» 
2,960 
2.  MO 
2>"J0 
2,S90 
4,7viO 
2,770 
2,300 
2,130 
2,140 
2,150 
2,010 
2,170 
2,600 
2, 7.Ht 
2,770 
2,  MO 
2.910 
2. 440 
2,1.''0 
2.(tt> 
2.090 
2.2:30 


Moim 3. 427     5. 31 1      7, 5-16     8, 051      4, 1^ 


2,759     2,084     1.819     2.976     4.109 


4,277      2..S^7 
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I'jtth/iated  monihlif  dMittry*'  of  Setiera  Rhwr  ni  BaMwimtriUet  X.  1'.,  /or  190:i. 

[DminaK^'  nivn,  8,103  M[uare  miles.] 


Month. 


Dlwharge  in  !<et'ond-feet. 


Maximum.     Minimum.         Meaii 


January  

February .• 

March 

April ' 

Mav 1 

June 

Julv 

m 

August t 

September 

Octol)er *.....' 

I 

November 

Det-ember ' 

The  vear 


Run-<)fT, 


IHT  square      J^l^l," 
mile.  *"^^*^'*- 


4,800 

2,:i50 

3, 427 

1.10 

1.27 

6,680 

3, 530 

5,311 

1.71 

1.78 

9,140 

4,690 

7, 546 

2. 43 

2.80 

9,360 

5,700 

8,051 

2.59 

2.89 

5, 870 

1,740 

4,194 

1.35 

1.56 

3, 570 

1, 550 

2,  759 

.89 

.99 

3,330 

1,260 

2,084 

.67 

.77 

2,690 

1,020 

1,819 

.59 

.68 

3, 320 

2,430 

2,976 

.96 

1.07 

5,450 

2,000 

4,109 

1.32 

1.52 

5,110 

3,410 

4,277 

1.38 

1.54 

4,750 

2, 010 

2,  837 

.91 

1.05 

9,360 

1,020 

4,116 

1.32 

16.14 

SKANEATELK8   OUTLET   AT   WILLOW   GLEN,    N.  Y. 

Skaneatoles  Lake  is  the  fifth  in  size  of  the  Finger  Ijakes  tributary 
to  Seneca  River.  The  surface  of  the  lake  is  at  an  elevation  of  865 
feet  al>ove  sea  level.  The  outlet  descends  4:t)5  feet  from  Skaneateles 
village  to  the  Erie  Canal  crossing  near  Jordan,  a  distance  of  12 
miles,  and  enters  Seneca  River  above  Cross  Lake.  The  average  width 
of  the  land  surface  on  the  two  sides  of  the  lake  is  2i  miles.  In  this 
distance  occurs  a  rise  of  400  to  800  feet,  the  greater  portion  being 
within  1  mile  of  the  lake  on  either  side.  The  surface  inflow  takes 
place  through  numerous  short  lateral  feeders  flowing  down  these 
slopes.  The  daily  discharge  over  a  thin -edged  weir,  located  in  the 
village  of  Willow  Glen,  li  miles  below  the  foot  of  Skaneateles  Lake, 
has  been  observed,  beginning  March  10,  1895.  The  weir  has  a  crest 
length  of  27  feet,  with  two  end  contractions.  The  discharge  is  com- 
puted from  the  observed  depth  on  a  stake  set  with  its  top  at  crest 
level  5.2  feet  upstream  from  the  weir.  The  Francis  formula  is  used, 
including  corrections  for  end  contractions  and  velocity  of  approach. 
Beginning  July  1,  1894,  the  water  suppl}'  of  the  city  of  Syracuse  has 
been  drawn  from  Skaneateles  Lake,  and  the  amount  of  its  diversion 
should  be  added  to  the  discharge  over  Willow  Glen  weir  to  obtain  the 
total  run-off  from  the  drainage  basin.  The  computed  diversion,  as 
determined  from  the  record  of  gate  openings  and  head  at  the  inlet 
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gates,  using  the  formula  for  orifices  with  a  constant  coefficient  of  (>.6i\ 
has  been  furnished  by  the  city  of  Syracuse.  The  observations  were 
taken  at  the  weir  and  gates  by  Edward  Conron. 

The  observations  at  this  station  during  1903  have  l^een  made  under 
the  direction  of  K.  E.  Horton,  district  hydrographer. 

Mean  dnily  discharge,  in  second-feet,  of  Skaneateles  Lake  outlet  at  Willow  Glen,  X  )'., 

for  190S, 


1. 

2. 

3. 

4. 

6. 

6. 

t . 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.      Feb.  '  Mar. 


Mean 


80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
8U.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
82.8 
85. 5 

«0.2 


82.8 
80.0 
82.8 
82.8 
85.5 
85.5 
82.8 
82.8 
82.8 
82.8 
82.8 
85.5 
82.8 
82.8 
82.8 
82.8 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 


80.0 
85.5 
82.8 
82.8 
82.8 
82.8 
82.8 
88.3 
97.2 
88.3 
100.8 
94.2 
91.2 
85.5 
85".  5 
85.5 
88.3 
85.5 
a').  5 
85.5 
91.2 
91.2 
r29.2  I 
116.2 
116.2  1 
91.2  ! 
91.2 
91.2  I 
91.2  I 
103.4 
97.2 


I  I  ' 

Apr.  I  May.    June.    July.     Aug.     Sept.  '  Oct.   ,  Nov.     IXh 


I 


91.2 
94.2 
103.4 
116.2 
116.2 
116.2 
122.7 
171.2 
171.2 
178.9 
175.0 
156.6 
142.5 
142.5 
156.6 
178.9 
178.9  ' 
178.9 
178.9 
171.2 
171.2 
171.2 
163.8  I 
163.8  ' 
163.8  ! 
163.8  I 
149.5  ' 
135.8  ' 
135.8  ' 
135.8 


91.9     149.8 


122.1 
116.2 
116.2 
116.2 
116. 2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 
116.2 

116.4 


I 


116.2 
116.2 
116.2 
116.2 
'  116.2 
I  116.2 
I  109.8 
109.8 
109.8 
103.4 
103.4 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
116.2 
103.4 
108.4 
103.4 
103.4 
103.4 
97.2 
97.2 


97.2 

97.2 

97.2 

97.2 

I 


97.2 
103.4 
97.2 
97.2 
97.2 
119.4 
119.4 
122.7 
122.7 
122.7 
122.7 
122.7 
122.7 
122,7 
122.7 
122.7 
122.7 
129.2 
129.2 
122.7 
122.7 
103.4 
103.4 
103.4 
103.4 
103.4 
108.4 


103.4 

103.4 

103.4 

106.6 

106.6 

109.8 

122.7 

109.8 

109.8 

109.8 

106.6 

103.4 

103.4 

108.4 

103.4 

108.4 

103.4 

103.4 

108.4 

109.8 

109.8 

106.6 

103.4 

108.4  I 

116.2 

119.4 

109.8 

116.2 

116.2 

116.2 

109.8 


109.0  '  112.0  I  108.2 


109.8 
109.8 
109.8 
129.2 
129.2 
129.2 
129.2 
129.2 
113.0 
109.8 
116.2 
113.0 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 
109.8 


109.8 

122.7 

97. -J 

113.0 

122.7 

91.  i 

109.8 

122.7  . 

91.2 

109.8 

122.7  ' 

91. -i 

109.8 

122.7 

91.2 

109.8 

122.7  '• 

91.2 

109.8 

122.7 

91.2 

122.7 

116.2 

91.2 

132.5 

109.8 

91.2 

H9.5 

109.8 

91.2 

122.7 

109.8 

91.2 

113.0 

109.8 

91.2 

113.0 

109.8 

91.2 

113.0 

109.8 

91.2 

113.0 

109.8 

91.2 

109.8 

109.8 

91.2 

122.7 

116.2  « 

91.2 

132.5 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

W.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

129.2 

109.8 

91.2 

132.5 

109.8 

91.2 

132.5 

109.8 

91.2 

129.2 

103.4 

91.2 

129.2 

•>•••>■ 

91.2 

113.4  I  122.7  I  113.0       91.4 
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J£»i'im€ded  mimUUy  discharge  of  SknnenU'lett  lAike  ouUet  iii  Willow  (Um^  X.  Y.^**  for  190S. 

[DmiUAge  urea,  742  Nquare  milen.] 


DihchaiKO  In  WM-ond-ftH't. 


Ruii-<iff. 


Month. 


Jaiiuarv  ... 
February . . 

March 

April, 

May 

June 

July 

August 

September 
(Xlober  .. 
November 
December 


The  year 


iinum. 

Minimum. 

Mi'HIl. 

Se<Hmd-fei»t 

IKT  mitiarv 

mile. 

IH^pth  in 
inoht's. 

85.5 

80.0 

80.2 

08 

1.25 

85.5 

80.0 

81.8 

10 

1.14 

129.2 

80.0 

91 . 9 

24 

1.43 

178.9 

91.2 

149.8 

2. 

02 

2.25 

121.1 

116.2 

116.4 

_ 
* 

57 

1.81 

116.2 

97.2 

109.0 

47 

1.64 

129.2 

97.2 

112.0 

51 

1.74 

122.7 

10:^.4 

108.2 

1 
1  • 

46 

1.68 

129.2 

109.8 

113.4 

1. 

53 

1.71 

149.5 

109.8 

122.7 

1. 

m 

1.91 

122.7 

103.4 

113.0 

52 

1.70 

97.2 

91.2 
80.0 

91.4 
107.  5 

23 

48 

1.42 

149.5 

19.68 

aActual  flow  in  outlet,  not  including  diversion. 

Estimated  monthly  discharge  of  SkanecUeles  Ixike  outlet  at  Willow  (Hen,  N.  Y.,(^f(jr  1902 

and  1903. 
[Drainage  area,  742  square  mllefl.] 


Run-o(T. 


Month. 


Mean  dlH- 

f* barge  in 

second-feet. 


1902. 


Octoljer  . . 
November 
December 

January . . 
February . 

March 

April  ..♦-.. 


1905. 


Second-feet    ^^    jj^ , 
per^^uare  ,    ,„P,,,. 


May 

June , 

July 

August 

September 
October  .. 


a  Including  diversion  for  water  supply  of  Sy 


136.4 

1.84 

2.12 

131.6 

1.78 

1.99 

103.2 

1.39 

1.60 

99.0 

1.33 

1.53 

100.4 

1.37 

1.42 

111.3 

1.50 

1.73 

m 

168.2 

2.27 

2.53 

136.4 

1.84 

2.12 

129.2 

1.74 

1.94 

132.0 

1.78 

2.05 

128.2 

1.73 

1.99 

132.8 

1.79 

2.00 

143. 0 

1.93 

2.23 

racuse". 
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.  GENESEE   RIVER   AT   ROCHESTER,  N.  Y. 

During  the  low-water  season  of  1903  a  series  of  eurrent-meter  nieas- 
ureraenis  were  made  in  the  Carroll  and  Fitzhugh  and  in  the  Johnson  and 
Seymour  raceways,  which  receive  their  water  supply  from  the  John- 
son and  Seymour  dam  on  Genesee  River  in  Rochester.  The  stage  of 
the  watcv  was  below  the  crest  of  the  dam  at  all  times  during  the  [)eriod 
while  measurements  were  being  taken,  with  the  exceptions  noted  on 
the  tables.  The  measurements  were  taken  late  in  the  afternoon  or 
early  in  the  morning,  the  water  being  drawn  down  to  the  minimum 
stage,  and  they  therefore  represent,  as  nearly  as  could  be  obtained, 
the  natural  low-water  flow  of  the  stream  at  this  point.  The  Johnson 
and  Se^^mour  dam  is  of  masonry,  practically  water-tight.  It  is  located 
below  the  point  of  diversion  from  Genesee  River  to  the  Erie  Canal 
feeder,  and  the  pond  above  the  dam  receives  only  the  water  supply 
available  to  the  extensive  power  development  at  the  three  falls  on 
the  river,  which  occur  within  the  city  limits. 

A  record  of  the  daily  stage  of  Genesee  River  in  the  pond,  measured 
at  a  point  15  feet  upstream  from  Johnson  and  Seymour  dam,  has  been 
kept,  beginning  March,  1893.  A  survey  and  profile  of  the  dam  have 
also  been  made.  From  these  data  the  high-water  discharge  can  be 
calculated. 

In  addition  to  the  canal  feeder  mentioned,  water  is  divertcnl  from 
Allen  Creek  at  Scottsville  and  brought  down  the  abandoned  (xenesee 
Valley  Canal  for  the  supply  of  Erie  Canal  at  Rochester.  The  water 
suppl}^  of  the  city  of  Rochester  is  also  drawn  from  Hemlock  Lake,  the 
outlet  of  which  is  tributary  to  Genesee  River. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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Digcharge  )iiea8ureme)itif  of  (inie)*ee  River  at  Rochejtter,  N.  Y,^ 


Dato. 


Jiilv    28 

July 

July 

Julv 

July 

July 

Julv 

m 

Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug.  21 
Aug.  22 
Sept.  24 
Sept.  26 
Sept.  29 
Sept.  30 
Oct.       2 


25 

27 
27 
28 
30 
31 
1 
3 
12 
13 
14 
15 
17 
18 
19 
20 


Oct. 

Oct. 

Oct. 

Oct, 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 


3 

5 

6 

80 

31 

2 

3 

4 

9 

10 

13 


KitzhUKh  and  Carroll 
raoewav. 


Johnnoii  aiul  Seymour 
rart'wny. 


HydrofcraphiT. 


Total 
diH- 


(b)        surface 

Frti.    '      J-Yet. 

C.  C.  Covert ,  3. 00  i  241. 10 

do 

ao 

E.  H.  Fisher. 


(iajre  I  Elevation     r..  Ga^e     KU'vation|     ..,„      ohaixe 

heljtlU.,     water      ..hii^o    l>t*»>fhl.,     water     '.J:!^,. 
(6i         surface.    <nanct'-       /^     '   K„rfR,.o     tharjfe. 


Ser.-Jf. 

340 


Fnt. 


surface. 


Frrt. 


....do 
....do 
. . . .do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
. . . .do 
....do 
....do 
-...do 
....do 

do 

....do 
....do 
....do 
....do 
....do 
....do 
....do 


1.94 


240.04       279 


1.74 
2.95 
1.32 


239.  W 
241.05 
239. 42 


2.a5 

1.60 
1.72 
1.50 
.65 
3.45 


240. 15 
239. 70 
239. 82 
239.60 

2:w.  75 

241.55 


^mm-       I 


3.  35 


237 
2:37 
232 


2. 00  240. 10  .    271 

3.45  241.55       :«0 

3.35  .  241.45  . 

2.90  241.00 

2.45  240.55 

1.50  239.60 

1.08  239.18 

.68  238.78  | 

.82  '  238.92  j 

3.30  '  241.40 

3.22  I  241.32   271 

1 .  (50  239.  70   :«3 

1 .  20  ;  239.  30   208 

.30  2:^.40   273 

.55  ,  238.  ai   258 

I 

.12  I  2:^8.22   252 

.88  238.98   241 

2.95  '  241.05  '  34/ 


4.24 
3.55 
3.08 
3.48 
2.95 
2.58 
2.78 
2.98 
3.92 


^   I 


364 
350 
363 
320 
299 
142 


3. 98 
2.78 
2.38 
1.98 
2.15 
1.95 
1.98 
3.98 
3.90 
3.10 
3.  35 
3.45 
3.35 
2.20 


332 

3.68 

371 

3.98 

245 

3.48 

278 

2.82 

214 

2.40 

268 

2.18 

276 

3.  32 

383 

4.10 

241.08 
240.  39 
239. 92 
240.  32 
239.  79 
239.  42 
239.62 

239.  82 
240.76 
240.52 

240.  82 
240.  32 
239.  66 
239.  24 
239. 02 
240. 16 
240. 94 
240.82 
239.  62 

239.  22 
238.82 
238.  99 
238.  79 
238.82 

240.  82 
240.  74 
239. 94 
240. 19 
240.29 
240.19 
239. 04 


S<r.-/t. 


4.  20  .  240. 04 


241.45   256 


306 
362 

3:n 

281 

2:^6 

286 
:^05 
394 
428 
450 
450 
373 
383 
298 
278 
282 
428 
396 
295 
245 
206 
240 
232 
208 
339 
264 
312 
318 
252 
314 
202 


404 


Sec.-Jl. 
340 
306 
641 
331 
518 
473 
518 
:^05 
665 
778 
782 
821 
618 
661 
512 
546 
558 
811 
667 
638 
453 
479 
498 
484 
449 
686 
264 
676 
668 
615 
634 
501 
142 
404 
256 


«  Pond  filled  during  niffht  and  water  flowed  over  dam  in  morning  during  period  of  meajturementa 
only  between  July  26  and  27  and  August  5  and  14,  inclusive. 


'I. 
6  Elevation  gage  zero  238.10,  city  datum. 

c  Elevation  gage  zero  '236.94,  city  datum. 
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Flood  discfiarge  of  Genessee  River  ai  Rochealer^  N,  F.,  1894, 


Date. 

Second-feet. 

Second-feet 

per  square 

mile. 

Date. 

Second-feet. 

Second-feet 

per  muarc 

mile. 

May  19 

3,823 
9,943 

1.62 
4.20 
6.26 
9.01 
11.88 

Mav  31 

5,793 
6,673 

1 

2.45 

Mav  20 

June  1 

*2  KV> 

May  21 

14.  753 

June  2 

9,823  i            3:^1 

May  22 21,273 

June  3 

9,823 

10,873 

8,663 

4.15 

May  23 28.053 

June  4 

4.61 

May  24 

,     '  -                    -    -  . 
24,973           10.57  ! 

June  5 

.TfiH 

May  25 

21,273 
18, 023 
15, 313 

9.01  i 

7.61 

6.47 

4.36 

3.63 

3.10 

June  6 

June  7 

6, 343               2.  <i8 
5, 273               '>  '^ 

Mav  26 

May  27 

June  8 

4,523 
4,123 
3, 823 

1.91 

May  28 

10, 323 
8,573 

June  9 

1.74 

Mav  29 

June  10 

1  fi*) 

May  30 

7,343 

•T^inp.  11, 

3,253               1-37 

HOYT.] 


LAKE   ONTARIO   DRAINAGE    BASIN. 


401 


Ff'tod  dMiarge  ofCiaieiiee  River  itt  JohfiMtm  and  Seymare's  dam,  Kodiesler^  X.  Y.^  1806. 


March  26 
March  27 
March  28 
March  29 
March  30 
March  31 
April  1 . . 
Aprill.. 
April  1  . . 
April  2 . . 
April  2 . . 
April  3 . . 
April  4 . . 
April  5  - . 

April  6.. 

April  7 . . 

April  8 . . 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 


9 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


Date. 


Time. 


I 

Second-feet 
.  Second-feet,    per  mniare 

mile. 


8:30a.  m.. 
12:10  p.  m. 
11:30  p.  in. 

9  a.  m 

I 
12  p.  m 

8:30a.  m.. 


^•?o    I 


3,073  , 

6,643 

8,373  , 

9,423 

20,763 

26,  723 

32,663 

:%,783 

35,963 

35, 223 

34,  873 

30,463 

24,  743 

19, 023 

11,463 

8,643 

6,943 

5,  773 
5, 623 
6,763 
7, 073 
7,  483 

11,173 

11,063 

9,073 

6,  783 
5,  723 
6, 125 
4,823 
3,943 
3, 503 
3,223 


1.30 

2.81 

3.54 

3.98 

8.80 

11.29 

13.83 

15.14 

15.23 

14.89 

14.76 

12.90 

10.  45 

8.04 

4.86 

3.65 

2.94 

2.44 

2.38 

2.86 

2.99 

3.16 

4.74 

4.70 

3.84 

2.87 

2.42 

2.  59 

2.04 

1.67 

1.48 

1.36 


IRR  97—04^ 


-26 
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Flood  discharge  of  (fcnesee  Jiurr  at  liorheMer,  N.  1'.,  Jfff.O. 


DaUv 


Secoml-feet. 


AprilU 9,52:^ 

April  15 8,023 

April  16 6,663 

April  17 5,943 

April  18 5,263 

April  19 4,793 

April20 4,793 

April  21 11,573 


Sfcond-feet 

j)er  wiimre 

iiiile. 


4.03 
3.  39 
2.82 
2.51 
2.22 


I)»ile. 


2.03 
2.03 
4.91 


April  22 
April  23 
April  24 
April  25 
April  26 
April  27 
April  28 
April  29 


1 
Sccoiid-feet. 

mile. 

18,873 

7.^ 

23,  r>63 

9,14S 

24, 173 

10.24 

22, 623 

9.:>t) 

18, 873 

7.^ 

13,193 

5. 5S 

7,  223 

3.  a5 

5, 423 

1 

2.29 

Flood  discharge  of  ircnt'see  Hirer  at  Rochester.  X.  Y.,  J 901. 


Date. 


Second-fet't 
Secoiul-feot.     ner  wiiinre 
milo. 


March  12  . 
March  13  . 
March  14  . 
Marc!h  15  . 
March  16  . 
March  17  . 
March  18  . 
March  19  . 
March  20  . 
March  21  . 
March  22  . 
March  23  . 
March  24 
March  25 
March  26 
March  27  . 
March  28 


5,423  , 

2.29 

7,  823 

3.  31 

7,223  ' 

'          1 

3.  05 

7, 023 

2.97 

6,  473 

2.74 

5,423 

2.  29 

4,943  , 

2.09 

6,123 

2.59 

9,523 

4.  03 

11,323  i 

4.78 

14,923 

(i.  30 

12,873  ' 

5.  46 

10,113  1 

4.27 

12,493 

5.  29 

17,023 

7.19 

19,983 

8.  46 

22,  623 

9.  56 

Date 

March  29  . 
March  30  . 
March  31  . 
April  1  ... 
April  2  ... 
April  3  . . . 
A])ril  4  . . , 
Aj>ril  5  . . . 
April  6  ... 
April  7  ... 
April  8  ... 
April  9  .. 
April  10  . 
April  11  . 
April  12  . 
April  13  . 


Socond-ftM-J 
I  Second-  fee  t . ,   per  sfpia  it- 
I        mile. 


22, 623 

19,  (>93 

12,493 

7, 423 

5,  423 

5,123  ' 

6,66:5  I 

8,423  I 

12,023  I 

15,16;^  ' 

16,973 

17,623  I 

1 7,  6(i3  I 

14,923  ] 

12,  723  ^ 

10,873  , 


s.  :j3 

5. 2^.J 
3.14 
2. 2^* 
2.17 

2.  S2 

3.  .V) 
n.OS 
6. 4:i 
7.1^1 
7.44 
7.4H 
6.  :io 


4jA 
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Fhfrtl  iliwharge'of  Geiiewe  River  at  Johmton  and  Seijmonr  (iairif  Rorhestery  X.  )'.,  I90J. 


Dftte 


SwoiKl-foet 
Sec'ond-ft'et.    por  !*<iuart» 
mill*. 


Dato 


SecoTi<l-fot»t 
Socond-ftft.    iH>rMiimre 
mile. 


Febniar>'2S 2,883 

March  1 19,143 

Man^h2 -«,873 

March  3 :^,523 

March  4 3,3, 343 

March  5 27, 073 

Man^i  H 20, 273 

March  7 10, 623 

March  8  ...1 7,423 

March  9 7,023 

March  10 8,023 

March  11 7,423 


1.22 

8.08 

14.34 

15.44 

14.09 

11.46 

8. 59 

4.48 

3.14 

2.97 

3.39 

3.14 


March  12 9,323 

March  13 1  14,6<>3 

March  14 15,423 

March  15 i  14,923 

March  16  ........  10,173 

March  17 12,023 

March  18 13,923 

March  19 6,823 

March  20 4,793 

Man-h21 4,083 

March  22 3,973 


3. 94 
6.22 
6.51 
6.30 
4.31 
5.08 
5.88 
2.88 
2.03 
1.73 
1.68 


Flood  discharge  of  Genesee  Rirer  at  Rochester,  X:  Y. 
[DrainaRe  area,  2.365  square  miles.] 


"1,123  second-feet  added  flow  in  raceways. 


Date. 

Second-feet. 

Second-feet 

per  wiuare 

mile. 

6.89 

1 

Date. 

Second-feet. 
16,573 

Second-feet 

jH'r  sqiiarv 

mile. 

Mar.  13,1893a 

16,343 

Jan.  22,  1900 

7.02 

lk^\  18,  1893 

16, 483 

6.97 

Mar.  26,1900 

12,953 

5.50 

Mar.  9,  1894 

20,123 

8.50 

Nov.  27,1900 

15,843 

6.68 

Apr.  25,  1894 

15, 073 

6.39 

Mar.  28-29,  1901 . . 

22, 623 

9. 56 

Mav23,  1894 

28, 283 

11.97 

Apr.  24,  1901 

24, 173 

10.24 

Apr.  11,  1895 

15,  873 

6.  73  . 

Dec.  16-18,  1901.. 

14,  883 

6.;^ 

Apr.  1,  1896 

:^,96;j 

15.23  , 

,  Mar.  3,  1902 

36, 523 

15. 44 

Mar.  12,  1897 

15, 323 

6.47    ; 

1 

July  23,  1902 

14,  723 

6.22 

Mar.  31, 1898 

12, 493 

5.  29  ' 

Dec.  24,  1902 

10, 623 

4.48 

Dec.  25,  1898 

13,593 

5.92 

Feb.  6,  1903 

15, 16:^ 

6.43 

Jan.  6,  1899 

13, 593 

5.  92 

Mar.  10,  1903 

16,973 

7.19 

Mar.  6,1899 

10,  743 

4.53 

Apr.  5,  1903 

,       18, 383 

7.  78 

, 

__ 

HONEOYE  CREEK  AT  EAST  RUSH,  N.  Y. 

This  station  wa.s  esta])li8hed  Fe])ruarv  13,  1903.  It  is  located  at 
Smith's  mill  in  the  village  of  East  Rush,  N.  Y.  The  record  includes 
the  flow  over  the  dam  and  the  discharge  through  two  Leffel  standard 
turbines,  one  48  inches  and  the  other  35  inches  in  diameter.  The 
dam  is  built  of  timber  and  has  a  crest  varying  somewhat  in  elevation 
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and  150  feet  long.  A  record  is  kept  of  the  head  on  the  turbines,  the 
number  of  hours  each  runs  per  day,  and  the  average  gate  opening. 
The  gate  opening  is  obtained  by  noting  the  number  of  gear  teeth  out 
of  the  total  possible  number  through  which  the  wheel-gate  stems  may 
be  turned  to  open  the  gates,  allowance  being  made* for  lost  motion. 

Honeoy^e  Creek  is  the  outlet  of  Honeoye  Lake  which  forms  one  of 
a  group  of  narrow  parallel  lakes  similar  to  the  Finger  Lakes  of  the 
Seneca  River  basin.  It  is  joined  4  miles  below  its  source  by  the  com- 
bined outlet  of  Hemlock  and  Canadice  lakes,  which  enters  Genes(»e 
River  near  Rochester  Junction.  The  lakes,  which  act  as  natural 
reservoirs,  have  inlets  draining  considei'able  areas  at  their  uppermoc^t 
ends.  The  slopes  adjacent  to  the  lakes  themselves  are  narrow  and 
steep,  and  are  dmined  by  gulleys  and  torrential  brooks.  The  area 
below  the  lakes  is  rolling,  with  rich  and  extensively  cultivated  soil. 
The  stream  tributaries  are  not  numerous,  but  ramify  in  such  manner 
as  to  give  good  drainage  to  all  portions  of  the  area.  The  diversion 
from  Hemlock  Lake  by  the  city  of  Rochester  is  to  be  added  to  the 
measured  run -off  at  East  Rush  to  obtain  the  total  yield  of  the  drain- 
age basin.  These  data  are  not  now  available,  but  the  average  diversion 
rate  is  about  22  cubic  feet  per  second.  The  discharge  at  the  gaging 
station  in  1903  has  not  been  computed. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  h^'drographer. 

Drainage  areas  of  Honeoye  (^eek.^ 

Sq.  mile*. 

Hemlock  Lake,  above  outlet 47 

Canadice  Lake,  above  outlet 13 

Canadice  Lake  outlet  to  Hemlock  I^ake  outlet 31 

Junction  of  Hemlock  and  Canadice  Lake  outlets T^ 

Hemlock  outlet,  from  junction  to  Honeoye  Creek 94 

Honeoye  Lake,  above  outlet 40 

Honeoye  Creek,  from  J^ke  outlet,  to  junction  of  Hemlock  outlet 71 

Honeoye  and  Hemlock  outlets  at  junction 16-^ 

Honeoye  Creek  junction  to  Honeoye  Falls 209 

Honeoye  Falls  to  t:ast  Rush 260 

Honeoye  Creek,  Eai«t  Rush,  to  mouth 28»s 

HEMLOCK   LAKE   AT   HEMLOCK,  N.  Y. 

The  point  of  gaging  by  the  Rochester  water  department  is  inime- 
diatoly  below  the  foot  of  the  lake,  which  receives  the  drainage  from 
an  area  2i  miles  wide  and  7  miles  long,  through  the  center  of 
which  lies  the  lake  itself,  together  with  that  from  a  rectangular  area 
5  miles  square  tributary  to  the  inlet  stream  at  the  head  of  the  lake. 
The  side  slopes  rise  to  an  elevation  of  500  to  1,000  feet  above  the  lake. 

a  From  U.  8.  Geo),  Survey  topographic  map«. 
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in  a  distance  of  1  to  1^  miles  on  cither  side.  These  slopas  ^ive  rise  to 
very  few  perennial  streams.  The  inlet  at  the  head  of  the  lake  drains 
a  dissected  plateau  tapped  by  numerous  branching  tributaries. 

One-third  mile  below  the  foot  of  the  lake  the  outlet  is  joined  by 
that  of  Canadice  Lake,  and  the  combined  discharge  enters  Honeoye 
Creek  after  a  course  of  6  miles. 

A  recx)rd  of  the  elevation  of  the  water  surface  in  the  lake  has  Ijeen 
maintained  by  the  water  department  of  the  city  of  Rochester  since 
June,  1876.  The  monthly  mean  elevations  to  the  end  of  1895  are 
g-iven  in  the  accompanying  table. 

It  is  stated  that  the  outlet  of  the  lake  was  retained  in  a  uniform, 
natural  condition  for  a  long  period  prior  to  1895.  In  1895  a  sub- 
merged weir  was  constructed  in  the  outlet,  forming  a  channel,  the 
width  of  which  could  be  varied  at  will.  From  then  to  the  present 
date  the  rate  of  discharge  at  a  given  stage  has  depended  upon  the 
condition  of  this  weir. 

In  1860  a  company  was  formed  for  the  purpose  of  bringing  a  gravity 
water  supply  to  Rochester  from  Hemlock  Lake.  In  April,  1872,  a 
board  of  water  commissioners  was  created  by  the  city  of  Rochester, 
the  rights  of  the  original  water  company  were  obtained,  and  early  in 
1876  a  conduit,  consisting  of  9.75  miles  of  36-inch  riveted  wrought-iron 
pipe  and  18  miles  of  24-inch  cast-iron  pipe,  was  completed  from  Hem- 
lock Lake  to  the  Mount  Hope  distributing  reservoir  at  Rochester. 

In  October,  1894,  a  second  conduit  of  88-inch  steel  and  36 -inch  cast- 
iron  pipe  was  completed. 

In  connection  with  gagings  of  the  Hemlock  Lake  outlet,  the  diver- 
sion through  these  conduits  has  been  determined  by  using  the  reservoir 
at  Rush,  located  midway  between  Hemlock  Lake  and  Rochester,  for  a 
volumetric  measure  of  the  flow. 

Early  in  the  fall  of  1895  a  measuring  flume  which  controlled  the  out- 
flow from  the  lake  was  constructed  below  the  gates.  This  flume  is  96 
feet  in  length,  consisting  of  a  plank  channel  with  bottom  elevation  of  —  1, 
side  slopes  of  li  to  1,  and  bottom  width  of  26  feet.  Eight  feet  upstream 
from  the  lower  end  of  the  channel,  a  submerged  weir  0.98  foot  high, 
with  a  crest  2  inches  wide,  is  placed  across  the  channel.  Vertic4il 
stop  planks  or  needles  are  provided,  hy  means  of  which  the  opening 
at  the  weir  can  be  contracted  to  a  width  of  10  feet.  Bridges  are 
placed  across  the  stream  above  and  below  the  measuring  channel. 
The  discharge  is  determined  by  means  of  rod  floats  timed  by  stop 
watch,  the  mean  position,  of  course,  of  each  float  being  also  recorded. 
Painted,  round,  wooden  rods,  weighted  nearly  to  submergence,  of 
various  lengths  adapted  to  the  depth  of  the  channel,  are  used.  The 
floats  are  run  through  a  course  of  15  tQ  25  feet.  The  mean  velocity  of 
the  water  in  each  vertical  plane  is  assumed  to  be  the  same  as  that  of 
the  float.     From  100  to  200  or  more  float  runs  are  included  in  each 
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discharge  measurement.  From  these  a  curve  of  mean  velocity  in  h 
horizontal  phme  is  obtained  and  the  discharge  computed." 

The  results  of  gagings  which  have  been  made,  (1)  with  the  full 
width  of  the  measuring  Hume,  representing  the  natural  outflow  from 
the  channel;  and  (2)  with  the  contracted  weir,  are  given  in  the  accom- 
panying tables.  The  method  of  gaging  was  devised  by  Emil  Kuich- 
ling,  C.  E.,  and  the  discharge  measurements  have  been  made  by  John 
F.  Skinner,  C.  E.  Variation  in  area  of  section  and  discharge  at  a 
given  stage  is  produced  by  changing  the  width  of  the  submerged  weir. 

In  the  following  tables  is  given  the  estimated  mean  annual  diver- 
sion since  the  completion  of  the  first  conduit;  also  the  monthly  mean 
diversion,  beginning  1894,  determined  from  the  gagings. 

The  histor}^  and  results  of  gaging  of  the  conduits  may  be  found  in 
the  following: 

(1)  Report  of  J.  T.  Fanning  and  Alphonse  Fteley,  consulting  engineen*  on  addi- 
tional water  supply.     Rochester  Executive  Board,  1890,  pages  30  to  (50. 

(2)  Review  and  discussion  of  the  above-named  repc^rt  by  J.  Nelson  Tiibb*«,  chief 
engineer  Rochester  waterworks.     Rochester  Executive  Boani,  1890,  pages  63  to  94. 

(3)  Rochester  Executive  Board,  1891.  Report  of  Emil  Kuichling  on  the  original 
and  present  discharging  capacity  and  dimiimtion  in  same  of  the  old  Hemlock  Lake 
conduit,  pages  32  to  39. 

(4)  Summary  of  gagings  of  the  old  Hemlock  Lake  conduit.  Rochester  Executive 
Board,  1894-95,  page  169. 

(5)  Comparison  of  the  original  computations  and  actual  gagings  of  the  new  steel 
conduit.  Emil  Kuichling,  C.  E.  Report  Rochester  Executive  Board,  1894-95,  paf^w? 
340  to  351. 

(6)  Gagings  of  the  new  Hendock  I^ke  conduit,  by  E.  Kuichling.  Rochet^ter 
Executive  Board,  1897,  pages  41  to  44. 

(7)  Gagings  of  the  new  Hemlock  Lake  conduit,  by  E.  Kuichling.  Rochester 
Executive  Board,  1898,  pages  34  to  35. 

(8)  Gagings  of  the  old  and  new  Hemlock  Lake  conduits.  Rochester  Executive 
Board,  1899,  pages  35  to  36. 

(9)  Smnmary  of  gagings  of  Hemlock  Lake  conduits  for  years  1897-1901.  R(Wies- 
ter,  Department  of  Public  Works,  1901,  pages  171  to  174. 

(10)  One  hundred  and  fifteen  hydraulic  experiments.  Clemens  Herschel,  pages. 
1  to  26. 

( 11 )  Hydraulics  of  the  Hendock  Lake  conduit  of  the  Rochester  waterworks.  Geo. 
W.  liafter.  Translator  American  Society  Civil  Engineers,  volume  26,  pages  13  to  22. 

(12)  Measures  for  restricting  the  use  and  waste  of  water  in  force  in  the  city  of 
Rochester,  N.  Y.  George  W.  Rafter,  Translator  American  Society  Civil  Engineers, 
volume  26,  pages  23  to  76. 


"See  paper  by  John  F.  Skinner,  C.  E.,  Methods  of  imaging  <>f  Hemlock  Lake  outlet:  Trans.  C'onirli 
University  See.  Civil  Eng.,  1897-98,  p.  144. 


Ht>YT.] 


LAKE    ONTARrO    DBAINAGE    BASIN. 


407 


liml  fioftt  nu'(umrt'nu'nh't  of  disrlmn/c  »>/*  nut/ii  itf  lltinlork  L'llr.  X,   YJ* 


Date 


April  15 
May  15. 
Mav  24 . 
June  1 .. 
June  8.. 
June  16. 
June  22. 


April  2  . 
April  8  . 
April  12 
April  16 
April  26 
Mav  2 . . 
Mav  14 . 
Mav  18. 
June  2.. 
June  6.. 
June  10. 
June  16. 
Julv  6 . . 
Julv  11 . 
Julv  14. 


January  21 
April  19... 
April  26  . . 
Mav  11.... 
Mav  25 ... . 


April  6  . 
April  11 
May  2.. 


April  2 
Mav  1. 
Mav  8 . 
May  14 
Mav  21 


189 


/. 


1898. 


1899. 


1900. 


1901. 


Klcvtitioiuif 
hikf. 

c'htiiinel. 

Diwlmnr^'. 

Stiuartjat. 

SfTond-ffrt. 

1 .  «08 

69.2 

'     43.  14 

1.573 

60.0 

36.  22 

1.362 

53.  0 

29.92 

1.  Ill 

44.9 

23.  78 

.  932 

43.2 

18.32 

MOM 

;^.i 

13.  79 

.  562 

37.0 

9.13 

1.816 

8:19 

42.44 

1.686 

79.5 

33.  41 

1 .  581 

1 

76.4 

31.67 

1.494 

73.  7 

25.  31 

1.869 

85.6 

44.26 

1.  739 

81.5 

39.  39 

1.622 

78.1 

35.  'SQ 

1.5:^ 

74.8 

30. 17 

1.401 

70.4 

23.85 

1.273 

66.4 

19.50 

1.157 

62.2 

15.61 

1 .  054 

58.9 

13.29 

.753 

49.  5 

6.85 

.  566 

43.  9 

4.02 

.480 

41.1 

3.16 

1.663 

60.8 

43.  63 

l.(>69 

79.1 

38.66 

lr502 

74.1 

30.80 

1.284 

66. 5 

22.48 

.994 

57.0 

16.91 

2.  248 

• 
97.5 

67.  75 

2.  261 

98.2 

74.67 

1.772 

81.8 

41.19 

2.420 

104.0 

80.  63 

2.  344 

102.  7 

77.  97 

2.  092 

93.  9 

60.16 

2.  281 

100.  5 

72.  37 

1.979 

90.1 

50.  31 

aSubmcrRed  wt'ir.  10  fevt  Iouk. 

fe  Report  KochcstcT,  X,  Y.,  Di'purtuK'm  of  I'ublic  Works,  1901,  p.  175. 
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Rod  float  measuremenlso  of  discharge  of  outlet,  Hemlock  Jjoke,  N.  Y,^ 


[so.  97. 


April  17 
April  24 
May  20. 
June  3.. 
Junes.. 
June  16. 
June  22. 


March  26 
April  2 . . 
Aprils.. 
April  12  . 
April  16  . 
April  26  . 
May  2... 
May  14.. 
May  18.. 
June  2... 
June  6... 
June  10.. 
June  16.. 
June  27.. 
July  6... 
July  11.. 
July  14.. 


January  21 
April  19  . . . 
April  26... 
May  11.... 
May  25 


April  5  . 
April  11 
Mav  2.. 
Mav  19. 


Date. 


1S97. 


1898. 


1899. 


1900. 


Elevation 
of  lake. 

ottrnu  cnJDH 

section  of 
channel. 

Difichai^e. 

1 

1 

Square/ert. 

1 

,  Smmd-ffti. 

1.868 

76.7 

61.s:J 

1.618 

66.2 

44.  2S 

1.422 

59.  3 

38.79 

1.080 

46.2 

25.74 

.932 

44.7 

21.19 

.737 

36.6 

15. 34 

.562 

35.  3 

10. :« 

1.494 

75.4 

•      36. 59 

1.816 

83.9 

59. 27 

1.686 

79.1 

44.51 

1.581 

76.3 

37. 43 

1.494 

73.4 

30.03 

1.869 

85.6 

63.39 

1.  739 

84.5 

54.  S9 

1.622 

78.0 

43.47 

1.536 

75.0 

35.73 

1.401 

70.4 

26. 67 

1. 273 

66.7 

22.79 

1.157 

63.1 

17.72 

1.054 

59.0 

12.79 

1.005 

57.7 

12. 57 

.753 

50.1 

7. 27 

.566 

44.5 

4. 32 

.480 

41.2 

3.72 

1.663 

59.3 

53.63 

1.669 

79.1 

45.68 

1.502 

73.4 

36. 22 

1.284 

66.1 

26.99 

.994 

57.1 

18.59 

2. 143 

92.8 

90.10 

2.266 

96.9  , 

113.13 

1 .  769 

81.6  1 

5;i.  2.-) 

1.57H 

74.  7  1 

32. 69 

a Siibmeixed  weir,  full  width  of  channel. 

6ReiM»rt  R4K.'hf«ter,  N.  Y.,  Deiiartment  of  Public  Works,  1901.  p. 


174. 
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Rodjtoal  mr(i*uremeni»  of  discharge  of  outlet j  Hemlock  /xiJtr,  X,  Y. — C<mtiniu»<i. 


DaU). 

Elevation 
of  lake. 

Mean  t-n)!  ■ 

seirtion  of      Discha^e. 
channel. 

1901. 

1 
1  Square  Jrri.     Srcnrnl-Jeri. 

Man*li 
April 
April 
April 
April 
April 
May  1 
May  f 
May  ] 
May  5 

29 

2.960 
2.420 
2.879 
2.610 

117.1            250.68 

2 

102.0            141.09 

11 

116.1 

240.  9» 

16 

lOH.  2            181. S7 

2:^ 

1 
3.243            128. .'?           .^41. 76 

25 

3.057 
2.366 
2.086 
2.236 
1.980 

120.9 

100.8 

92.8 

287. 98 
126.46 

H4.no 

i 

\ :.. 

L4 

97.6  '           89.44 

?1 

89.5 

67.02 

• 

Mean  monthly  elevation  ofgurface  of  Hemlock  Ixike,  N,  >.« 

Y(>ar.     Jan. 

Feb. 

;        i 

Mar.  '  Apr.     May.    June. 

July. 

AU 

K- 

8ept. 

Oct. 

Nov. 

Dec. 

Aver- 
age for 
year. 

1J<76...' 

1 

+.1.  MS' 4-1- are!  4-0. 

557 

+0. 410 

+0.900 

+0.722 

4-0.422 

6+0. 785 

1K77...  -O.a'ft 

-0. 114 

+0.934 

+1.516 

+1.275+  .907 

+  .651+  . 

611 

+  .063 

-  ,486 

+  .048'+  .339 

+  .478 

1.H7H...  +  .788 

+1.659 +1.778' +1.664' +1.256+1.1221+  .918;+  . 

648 

+  .228 

-  .292+  .111 

+1.629 

+  .942 

1H79...  +1.004 

+  .733 +1.219! -1-1.624 +1.026+  .862+  .097-  . 

452 

-1.086 

-1.610-1.867 

-1.6?2 

-  .oea 

1S80...'-  .910 

-  .112+  .212 

+  .792+  .865 

+  .447--  .147 

—  . 

096 

-1.130 

-1.867' -1.238' -1.332 

-  .401 

IWI... 

-1.467 

-  .113+1.198 

+1.466+1.823 

+  1.081 

+  .679 

• 

UUO 

-  .691 

-  .811  -  .708-  .051 

+  .151 

18S2... 

+1.632 

+1.392+1.674 

+1.512, +1.609 

+1.452 

+  .813+  . 

150 

-  .437 

-  .985' -1.377, -1.513 

+  .494 

1S<3... 

-1.599 

+  .031 

+  .945 

+1.669 

+1.585 

+1.875 

+1.290+  . 

643 

+  .249J+  .072 

+  .167  +  .442    +  .567 

1«S4... 

+  .460 

+1.281 

+1.465 

+1.561+1.622 

+1.014 

+  .575+  . 

273 

-  .256-  .695-1.168-1.892 

+  .395 

1«N5... 

-1.258 

-1.864 

—1.524,+  .882+1.878 

+1. 121 

+  .987'+  . 

291 

-  .006 

-  .296'-  .261+  .410 

+  .090 

!«?*...  +1.253 

+1.3181+1.096+1.592+1.131 

+  .654 

+  .D13-  . 

422 

-  .524 

-1.282-  .902+  .376 

+  .880 

1887.. .+  .588 

+1.673 

+1.4W.+1.421  +1.6M 

+1.089 

+  .476+  . 

066 

-  .386 

-  .681-1.037 

-1.097 

+  .487 

188«...l-  .883 

1 

-  .712+  .517 

+1.965+1.454 

+1.867 

+  .894-  . 

18l|-  .682 

-  .956-1.030-  .555'  +  .059 

1S89...;+  .918 

+  1.250+1.410 

+1.493+1.365 

+1.945 

+1.257+  . 

669 

+  .099+  .267 

+1.152+1.289,  +1.093 

1890...  +1.816 

+1.197 

+1.617+1.620+1.001 

+1.765J+  .?24+  . 

236 

+1.196 

+1.123 

}  1.465 +1.176.  +1.277 

1891...  +1.496 

+2.081 

+1.687. +1.616+  .904 

+  .642+  .172-  . 

135 

-  .221 

-  .620 

-  .875-  .402    +  .604 

1892...  +  .498 

+  .821 

+1.287+1.658 

+1.597 

+1.527 

+1.277+  . 

6681+  .217 

-  .195 

-  .134  +  .483    +  .804 

1M3... 

+  .346 

+  .789 

+1.728+2.049 

+2.308 

+1.382 

+  .824+  . 

277+  .692 

+  .483+  .137 

+  .381    +  .946 

1894... 

+  1.177 

4^1.301 

+1.778 

+1.854 

+1.719 

+1.695 

+  .679-  . 

070 

-  .387;-  .570|-  .459   -1.788    +  .628 

1895... 

-  .998 

-  .860 

+  .809 

+1.580 

+1.C63 

+  .333 

-  .325-  . 

1 

856 

-1.378 

-2. 172 

-2.6'S:J 

2.790 

-  .730 

o  Annual  Report  Executive  Board,  Rochesiter,  N.  Y.,  1894-96,  p.  222.    Referred  to  Rochester  \iHter 
workB  datum, 
b Average  for  seven  months. 
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STREAM   MEASUREMENTS    IN    190S,   PART    I. 
Mean  inouikhj  dhernUniy  in  Hecond-ft't't/i  from  IfcmltH'k  I/ike^  X.  YJ* 


[so.  ic. 


Month. 


1.H94.        1895. 


January . . . 
Febniary . . 

March 

April 

May 

June... 

July 

Augu.st 

September. 
October  . . . 
November. 
December . 


The  year 


11.30 
10. 15 
10.40 
10. 79 
10.09 
10.73 
11.10 
10.51 
11. 52 
12.12 
11.  (Hi 
11. 8G 

11.07 


12.71 
14.  W) 
15.07 
12.69 
14. 35 
16.18 
18.52 
1(5. 17 
15.98 
15. 69 
14.93 
15. 31 

15. 22 


1896. 

15. 97 
16. 42 
15.38 
15. 78 
15. 72 
16.54 
16.88 
16.48 
16.00 
14. 96 
16.12 
16. 71 

15.88 


1H97. 

17.11 
17. 51 
16.88 
16. 81 
17.  W 
16.85 
16.21 
16.10 
15. 79 
16.24 
16.60 
16.20 


18*IS. 

16. 36 
16. 4a 
16. 24 
16.40 
16.82 
18.09 
19.33 
18.34 
18.09 
16.72 
16.94 
17.03 


I 


18W. 

17.68 
19.74 
18.47 
18.26 
17.52 
18.83 
18.72 
20.72 
18.23 
17.90 
18.00 
18.42 


1900. 

18.21 
19.70 
19.-20 
18.31 
18.92 
20.53 
20.02 
20.01 
19.43 
18.80 
18.23 
19.29 


1901. 

19.40 
20.47 
20.06 
19.80 
20.07 
21.13 
21.91 
21.3*'. 
20.65 
20.06 
20.  M 
■20.  :m 


I 


16.70  I    17.24  I     18.96 


19. '22  I    20. 4« 


lyi»2. 

2«.).  * 
21.70 

21.  \h 
20. '.« 
20.  > 
20.77 

20.  .iO 
21.:^ 

22.  yO 
2ii.>>t 
2l».  46 

21.  VI 

21. 10 


««IncludeH  Iossch  due 
b  Report  Department 


to  leakage  and  evaporation  in 
of  Public  Works,  Rochester,  N, 


Ru»h  and  Mount  Hope  re,"*ervoir}*. 
Y.,  1901,  p.  181. 


Mean  annual  diversion  from  Hemlock  Lake,  N.  }'.« 


Year. 


Gallons  per  24 
hours. 


Second- 
feet. 


Year. 


1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 


«*4,000,000 
4, 341 ,  100 

4,  238, 100 
4, 528, 900 
4,817,100 
5, 348, 800 
5,128,900 

5,  773,  700 
ft 5, 980, 000 
^6, 185, 000 
66,390,000 
ft6,595,000 


t'6. 
6. 
6. 

/. 

^ 
i. 

8. 

7. 

8. 

9. 

9. 

9. 

10. 


20 
73 
57 
02 
47 
29 
95 
94 
27 
59 
90 
23 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902; 


«From  Annual  Rejwrt  Executive  Board,  Rochester.  N.  Y.,  1899.  p.  41.  etc. 
6  Estimated. 

Note. — The  above  figures  for  the. consumption  fnmi  the  Hemlock  Lake  (gravity)  system  include 
the  I0.S.SCS  l>y  evaporation  and  leakage  from  the  reservoir. 


Gallons  per  24 
hours. 

Second- 
feet. 

66,  800,  000 

10.54 

67,000,000 

10.  S5 

7, 460, 000 

11.56 

7, 469,  800 

11.58 

9, 819,  200 

15.  22 

10,241,900 

15.  SS 

10,771,000 

It).  70 

11,122,500 

17.24 

12,022,900 

18.96 

12, 398, 222 

19.20 

13,214,079 

20.  nO 

13,640,405 

21. 10 
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«;KNESf:K    RIVKR    NKAK   MOUNT   MORRIS^    N.   Y. 

The  course  of  Genesee  liiver  below  Mount  Morris  is  verv  wind- 
ing,  traversing  from  side  to  side  a  flood  plain  li  miles  in  average 
width.  The  Cuba  reservoir  of  the  Genesee- Allegheny  divide  receives 
the  drainage  from  a  tributary  area  of  "26,6  square  miles.  The  storage 
volume  is  454,000,000  cubic  feet,  including  Rockville  reservoir.  The 
overflow  from  this  rcvservoir  enters  Allegheny  River.  The  storage 
water  may  be  turned  into  the  summit  level  of  the  abandoned  (renesee 
Valley  Canal,  and  thence  into  Genesee  River. 

The  gaging  station  is  located  a  short  distance  below  the  inflow  of 
Cananeraga  Creek.  It  was  established  May  22,  1903,  and  is  located  at 
Jones's  highway  bridge.  The  standard  chain  gage  is  secured  to  the 
truss  uprights  near  the  middle  of  the  main  bridge  span  on  the  upstream 
side.  It  is  read  twice  each  day  by  J.  T.  Trewer.  Discharge  measure- 
ments are  made  from  the  footway  on  the  downstream  side  of  the 
bridge,  which  consists  of  a  main  span  of  174  feet  and  a  shorter  span 
of  32  feet.  The  channel  is  straight  for  several  hundred  feet  below 
the  station.  About  300  feet  above  there  is  an  abrupt  l^end  in  the 
channel. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  vieasurements  of  Geiiesee  River  near  Mount  Morriiff  X.  F.,  in  190S. 


Date. 


Hydrographer. 


May  23.., 
Do... 

June  13  .. 
Do... 

July  25... 

October  3. 


C.  C.  Covert 

.do 
n.  H.  Halney 

.do 
C.  C.  Covert 
11.  H.  Halsey 


(Juge 
height. 

Dischiirge. 

Frd. 

SfTond-ftft. 

4.66 

311 

4.66 

295 

4.90 

419 

4.90 

430 

4.92 

520 

5. 12 

572 
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[Sfo.  97. 


Mean  daily  gage  height^  infeetj  of  Genesee  River  near  Mount  Morrify  N.  Y.^Jor  ISff^^i. 


Day. 


May 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


I.  _ 


1 

'  ^ 

1   ,  •  •  •  • 

'   4.70 

1   4.60 

1   4.60 

4.70 

4.80 

4.80 

June. 


July, 


4.50 

5.50 

4.45 

5.16 

4.45 

5.00 

4.45 

4.95 

4.45 

4.95 

4.45 

5.15 

4.35 

5.95 

4.35 

5.35 

4.40 

5.00 

4.55 

4.85 

4.65 

4.76 

4.80 

4.75 

4.85 

4.75 

4.90 

4.75 

4.85 

4.65 

4.80 

.4.65 

4.80 

4.60 

4.80 

4.55 

4.70 

4.62 

I   4.65 

5.02 

i   5.20 

4.97 

6.75 

5.02 

6.05 

5.27 

7.10 

5.67 

6.95 

6.12 

7.90 

4.87 

6.80 

4.77 

5.95 

4.62 

5.70 

4.62 

5.70 

4.52 

•••••"•• 

4.57 

Auk. 

.^t'pt. 

4.02 

9.07 

4.87 

7.82 

4.67 

6.82 

4.82 

6.22 

8.62 

5.72 

8.37 

5.47 

6.82 

5.32 

C.12 

5.27 

5.67 

4.52 

5.57 

4.32 

5.47 

5.47 

5.17 

7.17 

5.07 

5.87 

4.92 

5.37 

4.77 

5.27 

4.62 

5.02 

4.57 

5.32 

4.52 

6.57 

4.52 

6.02 

5.92 

5.37 

6.27 

5.12 

5.12 

5.02 

4.82 

4.82 

4.62 

4,72 

5.02 

4.62 

5.02 

4.57 

4.77 

4.42 

4.67 

4.62 

16.07 

4.67 

13.57 

4.42 

10.67 

• 

•       — 

4.52 
4.57 
5.17 
4.97 
4.87 
7.07 
5.87 
6.52 
13.52 
8.82 
7.87 
7,12 
6.52 
6.02 
5.72 
5.52 
5.42 
6.87 
6.47 
6.92 
5.52 
5.32 
5.22 
5.12 
6.12 
5.02 
4.9 
4.92 
4.97 
4.87 
4.87 


Nov. 

4.72 
4.72 
4.72 
4.62 
4.72 
4.77 
5.07 
4,87 
4.87 
4.77 
4.82 
4.72 
4.?2 
4.72 
4.72 
4.82 
9.17 
14.22 
9.47 
7.72 
7.12 
6.07 
6.32 
6.72 
6.57 
6.17 
5.?2 
6.62 
6.62 
6.62 


l>w 


5.  .12 
.>.07 
5.02 
h.irl 
5.07 
4.K7 
4.92 
4.92 
4.H2 
4.S7 
4-67 
SAT* 
6.K7 
7.67 
7.42 
7.32 
7.17 
6.92 
6.K2 
6.G2 
6.67 
6.52 

6.  .52 
6.42 
6.47 
6.52 
6.T2 
6.62 
6.72 
6l67 


OAK  ORCHARD  (^REEK  AND  TONAWANDA  FEEDER  NEAB  MEDINA,  N.  Y. 

Oak  Orchard  Creek  drains  a  swampy  plateau  having  an  elevation  of 
600  to  650  feet,  lying  in  an  easterly  and  westerly  direction,  south  of 
Medina  and  Albion,  N.  Y. 

At  the  western  border  of  this  swamp  the  stream  turns  north,  crosses 
Erie  Canal  at  Medina,  and  enters  Lake  Ontario  at  Point  Breeze.  The 
original  Tonawanda  Swamp  has  three  outlets,  the  eastern  end  draining 
into  Sandy  Creek  near  Holly,  N.  Y.,  and  the  western  end  being 
tributary  to  Tonawanda  Creek. 

In  1824  a  channel  was  cut  from  Tonawanda  Creek  across  the  western 
end  of  the  Tonawanda  Swamp,  entering  Oak  Orchard  Creek,  the  object 
being  to  divert  a  portion  of  the  flow  of  Tonawanda  Creek  to  feed  the 
long  level  of  Erie  Canal  extending  from  Lockport  to  Rochester.  This 
feeder  channel  intercepts  the  drainage  from  a  portion  of  Tonawanda 
Creek  drainage  basin,  including  Whitney  Creek,  a  small  tributary. 
The  flow  from  the  diverting  dam  on  Tonawanda  Creek  into  the  feeder 
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i'haiinel  iy  controlled  by  gatc\s  and  is  cut  off,  except  during  the  season 
of  canal  navigation. 

The  upland  basin  of  Oak  Orchard  Creek  is  slightly  rolling,  has  a 
compact  clay  soil,  is  nearly  devoid  of  timber  land,  and  is  under  a  high 
state  of  cultivation.  The  swamp  itself  has  a  clay  or  gravel  hardpan  over- 
lain  with  a  few  feet  of  peat}^  black  muck.  The  swamp  is  practically 
covered  with  a  growth  of  hard-wood  swamp  timl)er.  The  upland  is 
underlain  by  soft,  argillaceous  shales,  at  no  great  depth,  in  the  region 
south  of  Medina.  A  barrier  of  hard  limestone  crosses  the  stream 
l>elow  the  swamp  outlet  in  the  vicinity  of  Shelb}'.  At  Shelby  the 
stream  makes  a  descent  of  approximately  80  feet  over  a  ledge  of  the 
limestone  barrier,  encountering  lower  down  in  its  course  the  Medina 
sandstone,  and  making  a  further  descent  of  approximately  100  feet  at 
Medina. 

Tonawanda  Swamp  affords  a  large  surface-storage  area,  but  owing 
to  the  restricted  outlet  of  the  stream  the  floods  are  severe.  The 
low-water  flow  is  sustained  by  the  gradual  lowering  of  the  ground 
water  in  the  swamp  area  and  to  some  extent  by  the  contribution  of 
springs  from  the  j^ervious  strata  of  Helderberg  limestone  forming  the 
southerlv  divide  of  the  basin. 

The  diverting  channel  from  Tonawanda  Creek  has  a  total  length  of 
107,712  feet,  in  which  occurs  a  fall  of  30.1  feet.  It  was  the  original 
intention  in  1823  to  utilize  this  channel  to  draw  off  a  portion  of  the 
flood  waters  of  Tonawanda  Creek,  for  use  later  in  regulating  the  lower 
navigable  portion  of  the  stream.  The  diverting  channel  was  designed 
to  have  a  bottom  width  of  70  feet,  but  has  never  been  constructed  to 
this  capacity.  The  right  of  way  is  said  to  have  been  provided  by  the 
Holland  Land  Company,  which  was  largely  benefited  by  the  reclama- 
tion of  extensive  swamp  areas  bordering,  and  by  the  creation  of 
valuable  water-power  privileges,  which  have  since  been  developed  in 
the  vicinity  of  Medina.  The  feeder  channel  is  used  at  the  present 
time  as  the  outlet  of  numerous  farm  drains  from  the  adjoining  flats. 
Water  brought  from  lower  Tonawanda  Creek  and  from  Lake  Erie 
through  the  Erie  Canal  is  passed  over  the  waste  weir  at  Medina,  enter- 
ing Oak  Orchard  Creek.  The  amount  thus  diverted  to  the  drainage 
b&sin  at  times  greatly  exceeds  that  taken  from  Oak  Orchard  Creek 
feeder  for  the  supply  of  the  canal;  hence,  the  importance  of  the 
stream  for  water-power  purposes  is  chiefly  confined  to  its  lower  course 
of  about  18  miles,  from  Medina  to  its  mouth.  In  this  distance  occurs 
a  fall  of  250  feet.  The  stream  flows  throughout  much  of  the  distance 
through  a  gulf  cut  in  the  drift  overlying  the  Medina  sandstone  and 
affording  a  narrow  flood  plain. 

A  temporary  gaging  station  was  established  on  Oak  Orchard  Creek 
at  Coon's  bridge  for  the  department  of  the  attorney-genei-al  of  New 
York,  May  16,  1903, 
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Coon's  })rid^e  is  located  i)  miles  from  Medina,  along  stream,  and  i> 
just  below  the  junction  of  Tonawanda  feeder  and  the  so-called  Acker 
dit<*h,  an  artificial  channel  2  miles  in  length  leading  Oak  Orchard 
Creek  into  the  lower  end  of  the  feeder  channel.  The  bridge  ha.'s  a 
single  span  of  60.8  feet  between  vertical  masonry  abutments.  The 
low-water  flow  is  confined  in  a  central  channel  about  :i5  feet  in  width 
with  hard,  gravel  bed  and  smooth,  uniform  current,  this  channel  hav- 
ing been  excavated  by  New  York  State  in  1894.  A  low-water  gage^ 
reading  from  zero  to  4.5  feet,  is  attached  vertically  to  a  braced  post 
underneath  the  downstream  side  of  the  bridge  and  at  the  right-hand 
side  of  the  low- water  channel. 

The  stream  bends  about  100  feet  al)Ove  the  bridge,  but  is  straight 
below  it,  and  the  current  poijses  underneath  normal  to  the  bridge.  The 
remaining  channel,  unoccupied  by  the  low-water  course,  is  covered 
with  silt  and  sand,  with  numerous  willow  bushes. 

A  secondary^  flood  channel,  having  a  width  of  26  feet  between  abut- 
ments, is  situated  283  feet  to  the  right  of  the  main  bridge.  Water 
also  flows  over  a  highway  between  the  two  bridges  in  extreme  freshets. 

The  high  water  of  1894  reached  an  elevation  of  (512.5  feet  al)ove  the 
State  datum.  This  was  previous  to  the  improvement.  The  water 
surfai^e,  March  4, 1903,  was  at  an  elevation  of  610.98  feet,  correspond- 
ing to  a  gage  reading  of  7.76  feet. 

During  low  water  no  water  passes  from  the  head  of  the  Acker  ditch 
through  the  natural  channel  of  Oak  Orchard  Creek,  the  flow  at  Coon's 
bridge  being  made  up  of  the  discharge  of  Oak  Orchard  Creek  proper, 
the  inversion  from  Tonawanda  Creek  to  the  feeder,  the  inflow  from 
Whitney  Creek  and  the  portion  of  Tonawanda  swamp  intercepted  by 
the  feeder,  the  drainage  from  the  swamp,  and  the  inflow  from  farm 
drains  to  the  feeder  within  Oak  Orchard  watershed. 

Measurements  of  the  slight  inflow  from  Whitney  Creek  and  other 
sources  were  made  May  16  to  21  by  means  of  floats  in  a  straight,  uni- 
form section  of  the  feeder,  50  feet  in  length,  having  its  head  750  foot 
upstream  from  the  gage.  The  gage  reader  at  Coon's  bridge  is  Rolla 
Dunlap. 

The  accompanying  table  shows  a  summary  of  gagings  made  to  show 
the  relative  discharge  of  Oak  Orchard  Creek  proper  and  of  Oak 
Orchard  Creek  combined  with  the  flow  in  the  channel  of  the  feeder 
itself  and  of  Whitnev  Creek.  The  flow  in  Oak  Orchard  Creek  was 
o])tained  at  the  Acker  Farm  bridge,  about  800  feet  upstream  from 
Coon's  bridge. 

In  determining  the  discharge  in  the  feeder  at  Lewiston  road,  water- 
soaked  floats  were  used,  which  would  remain  just  submerged,  and  were 
timed  in  groups  of  two  or  three  each  at  intervals  of  2  feet  across  the 
stream.  Soundings  at  intervals  of  1  foot  wore  taken  in  those  sections 
10  feet  apart.     There  was  no  wind  during  the  progress  of  the  meas- 
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urcinents,  and  no  slack  water  at  the  sidew  of  measuring  section.     The 
Inni  of  the  channel  is  of  soft  chiy  silt. 

The  discharge  of  Whitney  Creek  was  determined  by  current  meter, 
cht»cked  l)y  means  of  floats  in  a  narrow,  (h^ep  section  having  hard  clay 
bed,  situated  about  1,000  feet  alwve  the  mouth  of  the  stream. 

Dm'hanje  of  (Mik  (Orchard  Vreek  a ud  feeder. 


Mav  16 
Mav  17 
Mav  18 

m 

.Inlv  21 


Diitt' 


1903. 


F'low  in  Diwharpre  of  Whitney  Outflow 

fft'der.  ('review  from  swamp. 


Hti-ftet. 

Strotul-ffft. 

fq.  mile. 

Sintml-frti. 

1.52 

0.90 

0.117 

30.  6 

1.22 

.78 

.101 

28.4 

1.85 

1.09 

.142 

30.0 

19.68 

a  Drainage  are»i.  7.67  square  miles. 


Drtnmigf  (ircuA  of  Oak  Orchard  Creek. 

Sq.  miles. 

Above  Coons  bridge 142.  6 

Alx)ve  Medina  fetnler  dam 1 50.  7 

Above  Ridgeway 158.  2 

Above  mouth 281. 9 

Swamp  area 32.  0 

Swamp  area,  per  cent,  al>ove  Coon's  bridge 22. 4 

Tonawanda  Creek,  al)ove  diverting  dam 2J^.  3 

Dinrharge  rueojinrementtf  of  (ktk  Orchard  i*reek  nf  Cofm^H  bridge^  near  Medina,  X.  )'.,  in 

190S. 


Date. 


Hydniprapher. 


(lUge  Diwhanre 

height.       ^^^^  "*'^'  • 


Mav  16 '  RKHorton 

May  17 do 

Mav  18 ' do 

June  14 n.H.HalHev 

Do I do 

Julv22 C.C.(V)vert 1.225 

July  24 ' do 

Do do 


F(rt. 

Sramil-fret. 

1   «1.40 

,«:j3 

1 .  33 

32 

'     1.30 

30 

.95 

17 

.  95 

17 

1.225 

19 

1.20 

19 

1.20 

20 

«  Referred  to  new  gage.    Original  gage  1  fool  higher. 
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DMiarge  nietu/niremeid»  of  Ckik  (Jrchard  Feeder  at  LewiMon  Rocui,  near  Medina,  X.  1'.,  n« 

190S, 


Date. 


Hydrugrapher. 


R.  E.  Horton 


May  16 

May  17 do 

Mav  18 ' do 

July  21 


Gage 


he©..,   I  »"'•'•'«'• 


a  Made  by  surface  floats,  2-foot  intervalH,  50-foot  course. 


Feet.      ' 

Seeond-ftt. 

0.61 

«»l.:> 

.61 

1 

1.2 

.61 

l.h 

1.60 

19.7 

Mean  daily  gage  height j  infeet,  of  Oak  Orchard  Creek  at  Coovi^s  bridge  n^ar  Medina,  X.  !'.» 

far  1903. 


6 


8 
9 
10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Day. 

May. 

June. 

1.15 

1.08 

1.02 

nl.OO 

1.00 

.95 

.85 

1.00 

1.00 

1.00 



1.00 

1.00 

.90 
1.00 
1.00 
1.00 
1.00 

................................... 

V 

1.30 
1.30 
1.25 
1.20 
1.50 
1.48 
1-40 
1.40 
1.30 
1.30 
1.30 
1.32 
1.30 
1.25 
1.20 

1.00 

................................... 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.1.00 
1.00 
1.00 
1.00 
1.05 





..•.•....•- 

•    ••••••■••-•••■•••■•••••••■•••■•■a* 

•   •«•••■■•*••••••■•••>■••■•■•••••••• 



July. 

1.50 
1.38 
1.38 
1.85 
1.35 
1.45 
1.40 
1.87 
1.80 
1.30 
1.30 
1.20 
1.10 
1.10 
1.18 
1.18 
1.18 
1.18 
1.20 
1.20 
1.15 
1.22 
1.22 
1.22 
1.18 
1.12 
1.10 
1.08 
1.08 
1.75 
1.40 


Aug.   I  Sept.       Oct. 


1.12 
1.10 
1.10 
2.30 
2.82 
2.80 
2.15 
2.05 
2.10 
2.40 
2.22 
2.05 
1.85 
l.Tl 
1.48 
1.35 
1.28 
1.18 
1.10 
.50 
.80 
.75 
1.00 
.95 
1.08 
1.05 
1.00 
1.05 
1.10 
1.62 
1.9,'> 


2.00 
1.85 
1.72 
1.68 
1.75 
1.60 
1.70 
1.70 
1..70 
1.85 
1.80 
1.75 
1.70 
1.68 
1.62 
1.60 
1.60 
1.60 
1.60 
1.55 
1.40 
1.40 
1.40 
1.38 
1.40 
1.22 
1.30 
1.25 
1.28 
1.30 


1.80 
1.30 
1.30 
1.20 
1.12 
1.30 
1.38 
1.48 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.50 
1.50 
1.48 
1.45 
1.40 
1.40 
1.38 
1.85 
1.32 
1.82 
1.32 
1.80 
1.30 
1.30 


Nov.       Dec. 


1.30 

1.25 

1.22 

1.25 

1.30 

1.25 

1.30 

1.48 

1.50 

1.45 

1.42 

1.48 

1.48 

1.48  I 

1.48  I 

1.50  ' 

1.52  ' 

1.70 

1.60 

1.T2 

1.45 

1.40 

1.38 

1.40 

1.35  ' 

1.40  I 

1.32  . 

1.30 

1.30  I 

1.30  I 


1..TP 

l.i'^ 

l.»» 

1.3D 

i.a'i 

1.4i 
1.4.H 

1.50 

1.  V) 
l.W 

l.h-i 

1.50 
1.4^ 
1..V0 
l.GO 
l.fi^i 
1.6-.' 
1.70 
1.7J 
!.?< 

2.00 
ILOO 
2.ai 

2.  in 

2.«»J 
l.W 
1.90 


«  Approximate,  June  4  to  30, 1908. 
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MISCELLANEOUS   MEASUREMENTS   IN   THE   LAKE   ONTARIO   DRAINAGE. 

Oak  Orchard  Creek,  Ridgeway  bridge  below  Erie  Canal,  May  1-8, 
1903,  by  R.  E.  Horton  and  C.  C.  Covert;  water  surface,  9.15  feet 
below  coping,  downstream  right-hand  abutment;  discharge,  159.7 
second-feet  or  1.009  second-feet  per  square  mile  from  158.2  square 
miles;  0.41  inch  rainfall  during  thirty  days  preceding. 

Tonawanda  Creek,  Indian  bridge  above  feeder.  May  IT,  1903,  by 
R^  E.  Horton  and  C.  C.  Covert;  water  surface,  15.55  feet  below  top 
downstream  right-hand  abutment;  discharge,  47  second-feet,  or  0.205 
second-foot  per  square  mile  from  228.8  square  miles;  0.41  inch  rain 
during  thirty  days  preceding. 

liAKi:  BRIE  DRAINAGE  BASIN. 

The  Lake  Erie  drainage  basin  is  conspicuous  by  the  lack  of  any 
large  streams  which  flow  through  it,  this  being  due  to  the  compara- 
tively short  distance  from  the  lake  to  the  divide  l>etween  it  and  its 
adjacent  drainage  areas.  The  largest  stream  is  the  Maumee,  which  is 
formed  in  the  noi*theast  part  of  Indiana  by  the  junction  of  the  St. 
Joseph  and  St.  Mary  rivers,  and  flows  northeast,  entering  Lake  Erie 
in  the  northwest  corner  of  Ohio. 

Following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Lake  Erie  drainage: 

Cuyahoga  River  at  Cleveland,  Ohio. 
Cayahoga  River  at  Independence,  Ohio. 
Ohio  and  Erie  Canal  at  Cleveland,  Ohio. 
Black  River  near  Elyria,  Ohio. 
Tiffin  River  near  Defiance,  Ohio. 
Auglaize  River  near  Defiance,  Ohio. 
Blanchard  River  at  Ottawa,  Ohio. 
Ottawa  River  at  Lima,  Ohio. 
Maumee  River  near  Sherwood,  Ohio. 

CUYAHOGA   RIVER  AT  CLEVELAND,  OHIO. 

This  station  was  originally  established  May  25,  1903,  by  R.  Win 
throp  Pratt.  It  was  located  at  the  terminal  division  Baltimore  and 
Ohio  Railroad  bridge,  about  4  miles  south  of  the  post-office  at  Brook- 
lyn. The  gage  consisted  of  a  1  by  6  inch  board  nailed  to  old  piles 
on  the  north  side  of  the  river,  20  feet  above  the  bridge.  The  bench 
mark  was  a  notch  on  the  southeast  corner  of  the  south  abutment.  Its 
elevation  was  14.5  feet  above  the  zero  of  the  gage.  This  station  was 
abandoned  on  account  of  its  being  a  poor  section  for  gaging,  and  was 
reestablished  at  the  highway  bridge  on  the  road  between  Brooklyn 
and  Newburg.  The  new  station  is  one-half  mile  alx)ve  the  old  one. 
A  bend  in  the  river  at  the  station  and  the  pier  of  an  old  bridge  just 
iKR  97—04 ^27 
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above  interfere  with  the  velocity  to  some  extent.  There  is  a  naviga- 
tion canal  and  a  power  canal  on  the  right  bank,  which  carry  part  of  the 
drainage  past  the  station. 

The  observations  at  this  .station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meamiremenis  of  Cuyahoga  River  at  Cleveland^  OhiOy  in  1903. 


Date. 


June  30.. 
July  14 . . 
Augusts. 


Hydrographer. 


R.  W.  Pratt . . 

do 

E.  C.  Murphy 


he^\      W-^-harg.. 


Fed,      I  SecoHd-Jni. 
4. 10  I  428 

212 


3.70 


Mean  daily  gage  height^  infeety  of  Cuyahoga  River  at  Cleveland,  Ohio,  for  190-1. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Day. 


May. 


June. 

July. 

3.75 

3.50 

3.66 

3.56 

3.60 

3.45 

8.60 

.  3.50 

8.55 

3.70 

3.60 

8.80 

3.60 

3.75 

3.60 

3.65 

3.75 

3.50 

3.80 

8.40 

3.75 

3.75 

3.70 

3.50 

3.80 

3.65 

4.45 

3.50 

8.85 

3.40 

3.80 

3.35 

Aug. 

6.40 
5.40 
4.90 
5.00 
4.60 
4.20 
4.10 
8.90 
3.90 
3.60 
3.50 
3.40 


Day. 

May. 

17 

18 

19 - 

20 

21 

22 

23 

24 

25 

3.45 

26 

3.55 

27 

3.60 

28 

3.75 

29 

3.80 

80 

3.55 

31 

3.75 

3.80 
3.80 
3.86 
3.90 
3.66 
3.70 
3.65 
3.70 
3.65 
3.60 
3.60 
3.65 
3.60 
3.45 


July.      \UK- 


3.36  

4.15  

6.30  

5.40  

5.20  

5.40  \ 

5.30 

4.90 

4.70  

4.30 

4.50  

4.30  

4.10  

4.70  

4.90^ 

CUYAHOGA    RIVER   AT   INDEPENDENCE,  OHIO. 

The  station  on  the  Cuyahoga  River  at  Cleveland  was  found  unsuited 
for  measurements;  accordingly,  on  September  21,  a  new  bridge  at 
Independence,  Ohio,  was  selected  for  the  purpose  of  determining  the 
discharge  of  the  stream. 

This  station  is  located  on  a  single-span  highway  bridge  at  the  town 
of  Independence,  10  miles  south  of  Cleveland,  Ohio,  and  4  miles  south 
of  the  gaging  station  formerly  located  on  the  highway  bridge  between 
Brooklyn  and  Newburg.  The  observer  is  John  Yahrans.  The  initial 
point  is  the  face  of  the  eastern  abutment.  The  gage  is  a  regulation 
chain  gage  bolted  to  the  hand  rail  of  the  bridge  on  the  downstream  side, 
100  feet  west  of  the  initial  point.    The  length  from  the  end  of  the  weight 
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to  the  back  of  the  ring  is  2t>.84  feet.  The  conditionn  at  this  point  are 
^nerally  favorable,  though  the  current  at  low  water  is  s^luggish,  and 
in  the  center  there  is  the  remains  of  an  old  pier  used  in  the  support  of 
a  former  two-span  bridge. 

The  following  bench  marks  have  been  established:  (1)  A  cross  cut  on 
the  northeast  comer  of  the  top  stone  of  the  northerly  wing  wall  of  the 
west  abutment;  elevation,  23.65  feet  above  gage  datum.  (2)  A  cross 
cut  on  the  southwest  comer  of  the  top  stone  of  the  southerly  wing  wall; 
elevation,  22.58  feet  above  gage  datum.  (3)  The  top  of  the  inside 
eyebeam  of  the  lower  chord,  downstream  side,  at  a  point  100  feet 
west  of  the  initial  point;  elevation,  23.95  feet  above  gage  datum. 
Elevation  of  the  center  of  the  pulley  is  26.18  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


Discharge  measurements  of  Cuyahoga  River  at  l7uiependenc€f  OhiOj  in  1903. 


Date. 

Hydrographer. 

Gage 
height. 

Discharge. 

September  21  . 
(kiober  26 

R.  W.  Prat 
do  _-. 

b 

Feet. 
4.90 

Second-feet. 
212 

4.70 
5.  .^5 

130 

N<>veiriber  24  . 
December  16.. 

.do 

.do 

393 

5.80 

1 

400 

Mean  daily  gage  height^  in  feel^  of 

Cayahuga  River  at  Independence j  Ohio,  for  1903. 

Day. 

Sept. 

Oct. 

Nov. 

4.60 
4.40 
4.70 

Dw, 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.40 
4.70 

4.90 

17 

5.70 
5.60 
5.40 
5.30 
5.10 
5.00 
4.90 
4.90 
4.80 
4.70 
4.90 
4.90 
4.70 
4.80 
4.90 

9.90 
7.90 
6.70 
6.00 
5.80 
5.40 
5.30 
5.10 
4.90 
4.70 
5.30 
5.10 
4.60 
5.50 

5.80 

•> 

6.10 

5.00 

5.00 

4.90 

4.90  j 

5.00  j 

4.80 

4.80 

5.00 

5.00 

5. 20 

5.80 

5.90 

5.60 

5.80 

1 

18 

5.80 

3 

4.60 

19 

5.50 

4 ' 

4.60 
4.70 

20 

6.50 

5 

21 

4.90 
4.90 
4.80 
4.90 
4.90 
4.90 
4.60 
4.70 
4.60 
4.60 

7.30 

6 

4.80 
4.90 
11.40 
8.40 
7.30 

22 

6.80 

( 

4.90 
4.70 
4.60 
.^  nn 

23 

6.90 

S. 

24 

6.40 

9 

25 

6.90 

10 ' 

26 

6.50 

n 

7,20         4.80 

27 

6.90 

12 

6.90 

4.7n 

28 

6.80 

13... 

6.70        •<  >^ 

29 

6.00 

14 

6.40 
6.00 
5.90 

4.80 
4.70 
4.M) 

30 

5. 90 

15 

31 

5.80 

.  16 
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OHIO   AND   ERIE   CANAL  AT  CLEVELAND,    OHIO. 

The  Ohio  and  Erie  Caual  parallels  Cuyahoga  River,  and  consequently, 
at  the  several  stations  that  the  United  States  Geological  Survey  main- 
tained on  the  river,  the  discharge  of  the  canal  was  found  at  the  same 
time  as  the  discharge  of  the  river.  This  was  always  small,  and  the 
result  was  applied  to  the  measurement  of  the  stream  itself.  At  Akron 
the  readings  of  the  canal  are  furnished  gratuitously  by  the  chief 
engineer  of  public  works. 

At  this  point  the  canal  discharges  over  a  spillway,  the  head  on  which 
is  measured  by  the  gage.  The  discharge  of  this  canal,  besides  being 
of  importance  in  connection  with  Cuyahoga  River,  is  also  used  for 
studying  the  sewerage  disposal  of  the  city  of  Akron.  The  discharge 
is  determined  by  the  head  acting  on  a  spillway  14.4  feet  long.  The 
gage  is  set  with  its  zero  at  the  same  elevation  as  the  crest  of  the  spill- 
way and  reads  in  inches. 

BLACK   RIVER  NEAR  ELYRIA,    OHIO. 

This  station  was  established  May  23,  1903,  by  R.  Winthrop  Pratt, 
the  object  being  to  furnish  data  for  the  water  supply  of  nearby  towns. 
The  station  is  located  at  the  Niel  Avenue  Bridge,  about  5  miles  from 
the  center  of  the  cit}^  of  Elyria,  Ohio.  The  original  gage  consist<*d 
of  an  inclined  1  by  6  inch  board  set  on  edge  in  the  bank  and  secured 
to  long  stakes,  and  a  vertical  section  nailed  to  stakes  driven  in  the 
ground.  The  inclined  section  reads  from  zero  to  5  feet  and  the  vertical 
section  from  5  to  12  feet.  A  regulation  chain  gage  has  been  installed 
to  replace  the  rod  gage  first  e^stablished.  The  length  from  the  end 
of  the  weight  to  the  marker  is  24.67  feet.  The  gage  is  read  once 
each  day  by  N.  L.  Durfee.  Discharge  measurements  are  made  from 
the  single-span  highway  bridge.  The  initial  point  for  soundings  is 
the  face  of  the  west  abutment.  The  bed  of  the  stream  is  a  rock  ledge, 
and  there  is  but  one  channel.  The  current  is  sluggish  at  low  stages 
at  the  regular  section,  but  may  be  measured  by  wading  500  feet  below. 
The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  bridge. 
The  right  bank  is  fairly  high,  and  overflows  only  in  extreme  floods. 
When  this  occurs  a  large  adjacent  cornfield  is  generally  flooded.  The 
left  bank  is  a  high  rocky  bluff,  from  75  to  100  feet  in  height,  which 
can  not  overflow. 

The  following  bench  marks  have  been  established:  (1)  A  wire  nail 
in  the  root  of  a  double  tree  which  is  in  line  with  the  center  of  and  SS  ^ 
feet  west  from  the  west  end  of  the  bridge.  Its  elevation  is  28.74  feet 
above  gage  datum.  (2)  The  top  of  the  flange  of  the  fifth  floor  beam 
from  the  west  abutment  on  the  downstream  end  (almost  under  the 
pulley  of  the  gage).     Its  elevation  is  22.56  feet  above  gage  datum. 
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The   elevation  of  the  center  of  the  pulley   is  24.67  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Di»charge  meaturements  of  Black  River  near  Elyriay  Ohio,  in  1903. 


Date. 


June  29 

Angost  22  ... 
September  22 
October  10... 
November  23. 
December  17 . 


Hydrographer. 


R.  VV.  Pratt 

do 

Johnson  and  Pratt 

R.  W.  Pratt 

do  ...  

do 


Gage 
height. 


Dischargot 


Feei. 

Second-fed,. 

1.00 

19 

.86 

4 

1.07 

27 

2.56 

369 

1.17 

32 

1.85 

75 

Mean  daily  gage  height^  infeeiy  of  Black  River  near  Elyria,  OhiOy  for  190S. 


Day. 


3. 
4. 
5. 


10.. 

11., 

12., 

13. 

14. 

15, 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

%. 

27. 

28. 

29. 

90. 

SI. 


May.      June 


1.10 
6.10 
7.10 
1.08 
1.03 
1.07 
1.08 
1.08 


1.06 
9.10 
9.10 
9.10 
7.10 
6.10 
6.10 
1.90 
1.80 
1.80 
1.60 
1.50 
1.60 
1.80 
1.80 
1.80 
1.60 
1.50 
1.40 
1.81) 
1.80 
1.60 
1.60 
1.40 
1.40 
1.40 
1.60 
1.50 
1.50 
1.20 


July. 


1.20 
1.10 
1.00 
1.00 
1.10 
1.80 
1.70 
1.70 
1.60 
1.50 
1.10 
1.80 
1.80 
1.60 
1.50 
1.60 
1.50 
1.90 
1.90 
1.90 
1.80 
1.60 
1.60 
1.50 
1.50 
1.40 
1.40 
1.40 
1.30 
1.60 
2.80 


Aug. 


2.40 
2.10 
1.70 
1.50 
1.40 
1.20 
1.20 
1.10 
1.00 
1.10 
1.10 
1.10 
1.10 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.80 
1.80 
1.80 
3.10 
6.00 
7.10 
5.70 
3.60 
2.40 


Sept. 

2.80 

2.50 

2.20 

2.10 

1.10 

1.10 

1.10 

1.40 

1.80 

1.30 

1.30 

1.20 

1.10 

1.10 

.90 

.90 

.90 

1.80 

2.16 

1.90 

1.80 

1.50 

1.10 

.90 

.90 

.80 

.80 

.80 

.90 

.90 


Oct. 


1.10 

.90 

.90 

.80 

1.00 

1.10 

1.20 

3.90 

3.70 

2.60 

1.90 

1.60 

1.40 

1.20 

1.20 

1.30 

1.20 

1.20 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

.90 

.90 

.90 

.90 

1.20 

1.20 


Nov. 


1.20 
1.10 
1.10 
1.10 
1.90 
1.10 
1.10 
1.00 
1.00 
1.00 
1.10 
1.40 
1.90 
1.90 
1.80 
1.90 
2.00 
2.20 
1.70 
1.40 
1.40 
1.20 
1.10 
1.10 
1.10 
1.30 
1.40 
1.50 
1.40 
1.30 


Dec. 


1.20 
1.30 
1.20 
1.10 
1.00 
1.00 
.90 
1.30 
1.20 
1.20 
1.40 
1.50 
2.10 
2.20 
2.20 
1.90 
1.80 
1.10 
1.60 
2.10 
2.30 
2.80 
2.60 
2.70 
2.70 
2.60 
2.70 
2.20 
2.10 
2.10 
2.10 
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Bating  table  for  Black  River  near  Elyria,  Ohio^  from  May  S4  to  December  SI^  190S. 


Gage 
height. 

DiRcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

FM. 

Discharge. 

Gage 
height. 

DiiK*hanre 

Feet, 

Second-feet. 

Feet. 

Secotul'/e^i. 

Second-feet 

1       F)Kt. 

Second-feet 

0.9 

9 

2.0 

182 

3.1 

555 

4.2 

940 

1.0 

18 

2.1 

212 

3.2 

590 

4.3 

975 

1.1 

29 

2.2 

244 

3.3 

625 

4.4 

1,010 

1.2 

39 

2.3 

276 

3.4 

660 

4.5 

1,045 

1.3 

49 

2.4 

310 

3.5 

695 

4.6 

1,080 

1.4 

59 

2.5 

345 

3.6 

730 

4.7 

1,  115 

1.5 

72 

2.6 

380 

3.7 

765 

4.8 

1,150 

1.6 

88 

2.7 

415 

3.8 

800 

4.9 

1,185 

1.7 

107 

2.8 

450 

3.9 

835 

5.0 

1,220 

1.8 

129 

2.9 

485 

4.0 

870 

1      5.1 

1,260 

1.9 

154 

3.0 

520 

4.1 

905 

1 

5.2 

1,300 

Tangent  at  5  feet  gage  height,  differences  above  5  feet  40  per  tenth.     Table  not 
accurate  beyond  gage  height  2.6  feet. 

Estimated  monthly  discharge  of  Bl/ick  River  near  Elyria,  Ohio,  for  1903. 

[Drainage  area  417  square  miles.] 


Room. 


May  (24-31) 

June 

July . 

August 

September. . 

October 

November . . 
December  .. 


Discharge  in  second-feet. 


Maximum. 

2,060 
2,860 
450 
2,060 
450 
835 
244 
450 


MiRimum. 


24 
24 
19 
19 
1 
1 
19 


9 


Mean. 


485 

536 
94 

272 
82 
95 
68 

174 


Run-off. 


Second-feet 


Depth  in 


^LSie"*"      »-^- 


1.16 
1.29 
.23 
.65 
.20 
.23 
.16 
.42 


0.35 
1.44 
.26 
.75 
.22 
.26 
.18 
.48 
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TIFFIN  RIVER  NEAR  DEFIANCE,  OHIO. 


This  station  was  established  May  19,  1903,  by  R,  Winthrop  Pratt. 
It  is  located  at  the  highway  bridge  on  the  new  road  to  Eyansport,  one- 
half  mile  above  the  settlement  of  Brunnesburg,  and  3  miles  by  river 
above  the  center  of  the  city  of  Defiance,  Ohio.     A  standard  chain  gage 
is  located  on  the  upstream  handrail  of  the  bridge  about  100  feet  from 
the  initial  point  for  soundings.     The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  28.00  feet.     The  gage  is  read 
once  each  day  by  F.  A.  Goddard.     Discharge  measurementi^  are  made 
from  the  single-span  highway  bridge  1-10  feet  long  between  abutments. 
The  initial  point  for  soundings  id  the  face  of  the  south  abutment.    The 
channel  is  somewhat  curved,  Gut  the  section  is  at  right  angles  to  the 
direction  of  the  current.     The  velocity  is  sluggish  at  low  stages  at  the 
regular  section,  but  can  be  measured  by  wading  a  short  distance  below 
the  bridge.    The  bed  of  the  stream  is  composed  of  gravel  and  rock, 
with  deposits  of  silt  at  the  sides  of  the  channel.     Both  banks  are  high; 
the  right  bank  is  not  liable  to  overflow,  but  the  left  will  overflow  at 
extreme  high  stages  on  account  of  a  low  place  in  the  road.    The  bench 
mark  is  a  cut  on  the  upstream  corner  of  the  north  abutment.     Its  ele- 
vation is  23.82  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meoMirements  of  Tiffin  River  near  Defiancey  OhiOf  in  1903. 


Date. 


HydroKrapher. 


March  19 

August  28 

September  1 1 
November  12 
December  9.. 


E.  Johnson,  jr 
R.  W.  Pratt  . . 

do 

do 

do 


Gage 
height. 


Feet. 
4.36 

2.80 

3.05 

2.75 

2.52 


Discharge. 


SfCfmd-/eH. 
764 

114 

187 

98 

74 
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Mean  daily  gage  height  ^  in  feet  ^  of  Tiffin  River  near  Defiance^  Ohio,  for  I  SOS. 


Day. 

May. 

1  June. 

•July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 •. 

3.60 
3.30 
3.90 
3.70 
3.70 
8.50 
8.60 
9.00 
7.60 
4.70 
4.60 
3.90 
3.50 
3.80 
3.10 
2.90 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
3.00 
6.50 
5.00 
4.20 
4.00 
8.60 
3.20 
3.00 

2.90 
2.80 
2.70 
2.70 
2.70 
3.00 
2.90 
2.80 
2.70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.50 
2.40 
2.30 
2,70 
4.00 
5.00 
5.30 
5.00 
4.60 
4.40 
4.00 
3.80 
8.60 
3.10 
3.00 
2.90 
8.40 

8.80 
8.10 
2.90 
2.90 
4.00 
3.50 
8.40 
8.20 

2.90 
2.80 
2.70 
2.60 
2.60 
2.50 

2.40 
2.40 
2.40 
2.40 
2.80 
2.80 

2.40 
2.40 
2.80 
2.40 
2.80 
4.70 

7.50 

7.60 
7.70 
7.80 
7.30 
5.50 
4.80 
8.90 
8.60 
8.40 
8.10 
8.10 
2.95 

2.90 
2.90 
8.00 
8.20 
8.40 
3.95 

4.80 
8.60 
3.40 
8.20 
8.10 
2.95 

2.80 
2.80 
2.70 

2.60 
2.60 
2.60 

2.70 
2.70 
2.90 
3.20 
8.20 
8.95 

8.70 
8.30 
8.20 
8.00 
2.90 
2.90 
2.80 
8.00 
2.90 
2.90 
2.80 
2.70 
"   2.60 
2.60 
2.50 
2.50 
2.60 
2.50 
2.50 
2.50 

2.50 
2.50 
2.40 
8.00 
4.00 
8.15 

8.00 
2.80 
2.70 
2.70 
^80 
2.80 

8.00 
3.10 
8.10 
8.20 
8.1C 
8.00 

2.70 
2.70 
2.70 
2.70 
2.70 
2.70 

2.40 

2.00 

2 

2.60 

3 

2.60 

4 

2.60 

5 

2.60 

6 

7 

2.60 

8 

2.60 

9 

2.6D 

10 

2.00 

11 

2-70 

12 

2.80 

13 

14 

4.40 

15 

4.80 

16 

4.70 

17 

4.40 

18 

4.00 

19 

2.70 
2.70 
2.70 
2.70 
2.90 
3.30 
4.20 
3.60 
3.40 
4.00 
3.90 
4.80 
3.80 

8.70 

20 

21 

S.80 

•22 

120 

23 

4.80 

24 

4.80 

25 

4.70 

26 

27 

4.75 

28 

4.80 

29 

8.90 

30 

8.70 

31 

3.60 

Rating  table  for  Tiffin  River  near  Defiance,  Ohio,  from  May  19  to  December  SI,  190S, 


(}a#re 
height. 


I)i«oharge.  ;|   ^Gjf^^ 


Fret. 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 


St'ri)nd-/rrt. 

56 
63 
70 
// 
91 
111 
137 


Fed. 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 


DiHoharge. 

Gage 
height. 

Discharge. 
Second-Jed. 

Gafe 
height. 

Discharge. 

Second-feet. 

1      Fed. 

FM. 

Setond-Jeet. 

167 

1      3.7 

440 

4.4 

785 

200 

1      3.8 

487 

4.5 

835 

235 

3.9 

535 

4.6 

885 

272 

!      4.0 

585 

4.7 

935 

311 

4.1 

] 

635 

4.8 

985 

862 

4.2 

685 

•4.9 

1,035 

395 

4.3 

735 

5.0 

1,085 

Tangent  at  4  feet,  gage-height.     Difference  above  this  point,  50  per  tenth.    Table 
not  accurate  below  gage  height  0.5  feet  nor  above  gage  height  4.4  feet. 


HO-TT.] 


.      LAKE   EBIE   DRAINAGE   BASIN. 


425 


EttimcUed  monthly  discharge  of  Tiffin  River  near  Defiance,  Ohio,  for  190S, 


Month. 


May  19-31 . . 

June 

July 

August  A 

September  * 
October  « . . 
November*' 
Beoember  « 


Discharge  in  second-feet. 


Maximum. 


Minimum.       Mean. 


366 
740 
311 
288 
607 
159 
141 
464 


a  Discharge  for  August  9, 16,  23.  and  30  estimated. 
frDlschaige  for  September  18,  20,  and  27  estimated, 
e  Discharge  for  October  4  and  11  estimated. 
d  Discharge  for  November  1,  8, 16,  22,  and  29  estimated. 
«  Discharge  for  December  6, 18,  20,  and  27  estimated. 

AUGLAIZE  KIYER  NEAR  DEFIANCE,  OHIO. 

This  station  was  established  May  20,  1903,  by  R.  Winthrop  Pratt, 
and  was  discontinued  August  8,  1903.  It  was  located  at  the  highway 
bridge  called  "  English  Bridge,"  3  miles  south  of  Defiance,  on  the 
road  to  Junction,  Ohio.  The  gage  was  a  temporary  inclined  rod  on 
the  bank  200  feet  above  the  east  abutment.  It  was  read  once  each  day 
by  D.  C.  Garman.  Discharge  measurements  were  made  from  the 
two-span  highway  bridge.  The  bench  mark  was  a  cut  on  the  upstream 
side  of  the  east  abutment  at  an  elevation  of  10  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  measurement. was  made  by  E.  Johnson,  jr.,  in  1903: 

March  18:  Distance  from  top  of  lower  chord  to  water  surface,  at  a  point  2  feet  east 
of  first  pier,  21.90  feet;  dischai^e,  2,721  second-feet 
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Mean  daily  gage  height ^  in  feel^  of  Auglaize  River  near  Defiance ,  Ohio^  for  190S. 


^n    '' 


Day. 

May. 

June. 

8.00 

7.90 

7.80 

7.50 

7.80 

9.70 

11.70 

12.10 

12.00 

11.10 

9.90 

9.10 

8.40 

8.00 

7.80 

July. 

Aug. 

Sept. 

Oct. 

1 

6.70 
6.70 
6.70 
6.70 
6.70 
6.60 
6.60 
6.50 
6.40 
6.40 
6.40 
6.30 
6.80 
6.30 
6.30 
6.30 

6.50 
7.20 
7.40 
7.00 
6.80 
6.70 
6.60 
6.60 

0.70 

2 

8 

.70 

4 

6 

6 

7 

1 

8 

9 

1 

10 

1            1 

11 

- 

1            1 

12 

I 

13 : 

......  ......  ..|... 

1 

14 

1 

16 

fiO 

16 

7.50 

\ 

ll. 


Day. 

May. 

17 

18 

19 

20 

6.70 

21 

6.60 

22 

G.80 

23 

6.  SO 

24 

6.90 

25 

7  20 

26 

7.80 

27 

8.30 

2H 

K.90 

29 

9.10 

30 

8.90 

81 

8.40 

June. 'July.   Aug.  Sept.  «m. 


7.60 
7.70 
7.60 
7.50 
7.10 
7.00 
7.00 
7.00 
7.20 
7.20 
7.20 
7.10 
7.00 
6.80 


6.40 
6.70 
6.70 
6.70 
6.60 
6.70 
6.80 
6.80 
6.70 
6.70 
6.70 
6.70 
6.70 
6.60 
6.50 


I 

'  2.10  .45 

1.50  iS 

^  1.30  .r> 

1.20   

I  1.00  .411 

"l.OO    

1.00    

I  l.W   

.m  

I  •« 

'     .80    


BLANCHARD   RIVER  AT  OTTAWA,  OHIO. 

This  station  was  established  November  22,  1902,  by  Benjamin  H. 
Flynn.  It  is  located  at  the  Cincinnati,  Hamilton  and  Dayton  Railroad 
bridge  in  the  town  of  Ottawa,  Ohio.  The  upper  portion  of  the  gage 
is  inclined  and  graduated,  ho  as  to  read  directly  to  feet  and  tenths. 
The  lower  portion  of  the  gage  is  vertical  and  graduated  to  feet  and 
tenths;  it  is  spiked  to  a  stake  driven  into  the  ground.  The  initial 
point  for  soundings  is  on  the  right  bank  of  the  river.  The  channel  is 
straight  for  200  feet  above  and  500  feet  below  the  bridge.  The  right 
bank  is  high  and  does  not  overflow.  The  left  bank  is  low,  but  seldom 
overflows,  as  the  water  is  confined  by  the  railroad.  The  bed  of  the 
stream  is  firm  gravel,  with  mud  along  the  banks;  the  current  is 
sluggish.  The  bench  mark  is  the  upper  of  two  parallel  marks  cut  in 
the  east  end  of  the  south  main  pier  of  the  bridge;  elevation,  14  feet 
above  the  zero  of  the  gage.  The  observer  is  C.  W.  Ewing,  who  reads 
the  gage  twice  daily.     The  station  was  discontinued  July  25,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Blanchard  River  at  Ottawa,  Ohio,  in  1908. 


Date. 


March  17 


Hydrographer. 


Dischars^. 


£.  Johnson,  jr. 


June  20 R.  W.Pratt 


HOYT.] 
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Miean  daily  gage  height,  in  feet,  of  Blanchard  River  at  OUaiva,  Ohio,  for  190S. 


Day. 


1.. 
2.. 
3.. 
4.. 

5.. 
6.. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2t;. 
27. 
28. 


Jan.       Feb. 


2.50 

2.50 

2.62 

5.85 

8.80 

9.12 

7.8ft 

6.00 

4.25 

3.10 

1.00 

.90 

.90 

.90 

.90 

.80 

.78 

.70 

.70 

.55 

.38 

.32 

.80 

.90 

.90 

.30 

.50 

6.70 


29 1    13.12 

80 15.35 

31 '    15.35 


12.58 

8.60 

7.90 

13.45 

16.55 

15.85 

13.60 

8.05 

5.96 

6.60 

7.30 

11.20 

12.00 

10.15 

7.80 

4.90 

4.00 

3.02 

2.20 

1.90 

1.90 

1.90 

1.90 

1.90 

2.10 

2.50 

4.50 

16.00 


20.30 

19.92 

16.66 

12.25 

9.80 

11.45 

11.05 

9.00 

10.40 

11.40 

12.86 

11.85 

9.20 

5.75 

5.26 

4.70 

4.20 

4.15 

4.00 

3.80 

4.10 

3.70 

8.26 

3.20 

3.16 

2.60 

1.98 

1.60 

1.22 

1.05 

.85 


0.67 

.65 

4.80 

16.60 

18.16 

16.46 

1*^.20 

7.10 

4.20 

3.26 

2.96 

9.60 

13.65 

14.70 

16.80 

14.20 

10.50 

7.20 

5.80 

3.00 

2.20 

1.80 

.76 

.26 

.20 

.50 

.80 

.80 

.60 

.60 


0.45 

.40 

.60 

1.12 

1.36 

1.28 

1.18 

1.02 

.92 

.90 

.85 

.80 

.80 

.75 

.68 

.60 

.62 

.50 

.48 

.40 

.40 

.40 

.60 

.60 

.60 

1.20 

1.20 

2.16 

2.96 

2.60 

1.75 


June. 

1.25 

.96 

.80 

.80 

.75 

.68 

8.16 

6.16 

6.56 

4.96 

2.96 

2.10 

1.85 

.98 

.82 

.Tl 

.65 

.52 

.50 

.42 

.35 

.30 

1.00 

1.82 

1.45 

1.18 

.80 

.62 

.62 


July.    I   Aug. 


0.4M 

.88 

.80 

.80 

.30 

.28 

.25 

.25 

.26 

.17 

.16 

.16 

.16 

.10 

.06 

.06 

.06 

.06 

.82 

.40 

.60 

.88 

1.10 

1.26 

.95 

1.80 

1.80 

1.80 

1.80 

1.80 

1.80 


1.80 
1.70 
(«) 


1.60 
1.60 
1.50 
2.20 
1.90 


a  Gage  broken. 


OTTAWA  RIVER  AT  LIMA,  OHIO. 

This  station  was  established  November  21,  1902,  by  B.  H.  Flynn. 
It  is  located  at  the  Rausch  bridge,  about  2^  miles  east  of  the  center  of 
the  city  of  Lima,  Ohio,  a  few  hundred  feet  north  of  the  Pittsburg  and 
Fort  Wayne  Division  of  the  Pennsylvania  Railroad.  T)ie  gage  is  a 
2  by  8  inch  plank  spiked  to  the  face  of  the  south  abutment  on  the 
downstream  side.  This  station  was  discontinued  July  27,  1903.  Up 
to  this  time  the  gage  was  read  once  each  day  by  Edward  King,  the 
engineer  at  the  pump  station.  Discharge  measurements  are  made 
from  the  bridge  to  which  the  gage  is  attached.  This  is  a  single-span 
bridge  75  feet  long  between  abutments.  The  initial  point  for  sound- 
ings is  the  end  of  the  guard  rail  on  the  downstream  side  at  the  left 
bank.  The  channel  is  sti-aight  for  about  250  feet  above  and  500  feet 
below  the  station.  The  banks  are  of  medium  height,  but  the  abut- 
ments of  the  bridge  will  confine  the  water  to  the  channel  beneath  the 
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bridge  at  all  stages.  The  bed  of  the  stream  is  rocky,  with  a  small 
deposit  of  mud  at  the  bridge.  At  low  water  there  is  not  sufficient 
velocity  at  the  bridge  to  be  measured,  but  gagings  can  be  made  by 
wading  about  300  feet  above  the  bridge.  The  bench  mark  is  a  cut  in 
the  downstream  face  of  the  south  abutment  near  the  gage.  Its  eleva- 
tion is  8  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurenients  of  Ottawa  Biver  at  lAma,  Okio,  in  190S. 


Date. 

Hydrographer. 

Oase 
hei^t. 

Diacharge. 

MftTO^  1ft . 

£.  Johnson, 
R.  M.  Pratt. 

• 

ir .- 

2.82 
2,25 

Secxmd'JrrL 
107 

Jnne  ?0 

J*  --»•-«--•------•- 

Mean  daily  gage  height^  in  feet,  of  Ottawa  River  at  Lima,  Ohio,  for  190S. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

Jaly. 

1 

2.70 
2.65 
8.20 
4.80 
3.80 
3.60 
3.30 
3.20 
3.10 
3.00 
3.10 
3.00 
3.00 
2.90 
2.80 
2.75 
2.75 
2.7U 
2.70 
2.65 
2.65 
2.70 
2.70 
2.75 
2.80 
2.95 
3.60 
4.80 
5.60 
4.90 
4.00 

3.80 
3.55 
3.60 
6.20 
5.70 
4.30 
3.70 
3.55 
3.50 
3.60 
8.90 
4.50 
4.45 
4.40 
4.30 
4.20 
4.00 
3.80 
3.60 
3.40 
3.20 
3.00 
2.70 
2.65 
3.00 
4.00 
5.50 
7.40 

5.80 
4.70 
4.80 
5.00 
4.60 
4.20 
3.80 
3.80 
4.10 
3.80 
8.80 
8.75 
3.60 
3.40 
3.20 
2.85 
2.90 
3.00 
2.90 
2.80 
2.90 
2.80 
2.75 
2.70 
2.75 
2.80 
2.75 
2.70 
2.66 
2.60 
2.60 

2.60 
2.55 
4.20 
7.60 
5.60 
4.45 
3.60 
8.40 
3.30 
3.20 
3.40 
3.80 
4.50 
5.50 
4.50 
4.10 
3.60 
3.20 
3.00 
2.80 
2.70 
2.65 
2.60 
2.55 
2.70 
8.30 
3.00 
2.80 
2.75 
2.70 

2.70 
2.70 
2.60 
2.50 
2.40 
2.35 
2.30 
2.30 
2.25 
2.25 
2.20 
2.20 
2.20 
2.15 
2.15 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.15 
2.15 
2.30 
2.80 
2.80 
2.25 

2.20 
2.20 
2,15 
2.10 
3.58 
4.50 
4.30 
4.60 
3.40 
2.95 
2.70 
2.55 
2.45 
2.35 
2.30 
2.30 
2.30 
2.25 
2.20 
2.25 
2.25 
2.25 
2.45 
2.40 
Z80 
2.25 
2.20 
2.15 
2.10 
2.10 

2.10 

2 

2.10 

8 

2.10 

4 

2.05 

5... 

2.05 

6 

2.00 

7 

2.00 

8 

2.00 

9 

2.00 

10 

2.00 

11 

2.00 

12 

2.00 

13 

2.00 

14 

2.00 

15 

2.00 

16 

2.00 

17 

2.00 

18 

2.00 

19 

2.00 

20 

2.00 

21 

2.00 

22 

200 

28 

2.00 

24 

200 

25 

200 

26 

200 

27 

200 

28 

29 

30 

31 
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MAUMEE   RIYEB  NEAR  SHERWOOD,  OHIO. 

This  station  was  established  May  19,  1903,  by  R.  Winthrop  Pratt 
It  is  located  at  the  highway  bridge  2i  miles  south  of  Sherwood,  Ohio, 
and  2(X)  feet  upstream  from  the  Cincinnati  and  Northern  Railroad 
bridge.    The  inclined  gage  which  was  established  on  the  bank  under 
the.  norA  end  of  the  bridge  was  destroyed.     A  regulation  chain  gage 
was  inslalled  in  June.    This  is  bolted  to  the  hand  rail  of  the  bridge 
on  the  npstream  side,  200  feet  from  the  south  abutment.     The  length 
of   the  chain  from  the  end  of  the  weight  to  the  marker  is  28.88 
feet.     The  channel  is  straight  for  1,000  feet  above  and  600  feet  below 
the  bridge.     Both  banks  are  high  and  clean,  and  both  may  overflow 
at  extreme  high  water.     A  high-water  gage  is  painted  on  the  bridge 
abutment  at  the  north  end  of  the  bridge.     The  observer  is  George  J. 
Coffin.     Discharge  measurements  are  made  from  the  two-span  high- 
way bridge,  which  has  a  total  length  of  300  feet  between  abutments. 
The  initial  point  for  soundings  is  the  face  of  the  north  abutment. 

The  following  bench  marks  have  been  established:  (1)  A  copper 
bolt  in  the  stepping  stone  of  the  west  wing  wall  of  the  north  abut- 
ment (stone  is  in  tier  just  below  the  top  tier).  It  is  22.30  feet  above 
the  zero  of  the  gage.  (2)  A  cut  in  the  iron  hand  rail  directly  over 
the  pulley  of  the  gage.  Its  elevation  is  29.69  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Diacharge  measurement  of  Maumee  River  near  Sherwood,  OhiOy  in  1903, 


Date. 


AngOBt  29  . . . 
September  11 
November  12 
December  9.. 


Hydrognpher. 


R.  W.  Pratt 

do 

do 

do 


Oaffe 
height. 

Discharge. 

Feet. 

Second-feet. 

2.50 

305 

2.60 

435 

2.10 

211 

2.23 

292 
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Mean  daily  gage  heighi^  in  feety  of  Maumce  River  near  iiiherwoody  Ohio,  for  liJOS, 


Day. 


I. 
2. 
S. 
4. 

6. 

6. 

7. 

8. 

». 
10. 
11. 
12- 
13. 
14. 
IS- 
IS. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


May.      June.      July. 


2.30 
2.20 
2.20 
2.30 
2.40 
2.80 
3.80 
3.80 
3.70 
3.80 
3.80 
3.80 


4.20 
3.60 
3.20 
2.90 
2.80 
2.70 
2.60 
2.60 
2.40 
2.20 
2.20 
2.30 
2.40 
2.70 
3.00 
3.70 
3.40 
3.00 
2.80 
2.70 


2.60 
2.50 
2.40 
2.30 
2.20 
2.90 
2.80 
2.70 
2.60 
2.50 
2.30 
2.20 
2.20 
2.20 
2.10 
2.00 
1.90 
2.30 
2.30 
2.20 


Aug, 


2.20 
2.20 
2.40 
2.60 
2.40 
2.40 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.30 
2.50 
2.50 
2.50 


Sept. 

4.30 
4.50 
4.50 
4.50 
4.30 
3.80 
3.40 
3.00 
2.80 
2.70 
2.50 
2.40 
2.40 
2.40 
2.40 
2.35 
2.40 
2.45 
2.55 
2.70 
2.90 
3.10 
3.10 
2.80 
2.70 
2.60 
2.50 
2.60 
2.30 
2.30 


2.40 
2.30 
2.20 
2.30 
2.30 
2.30 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.60 
2.60 
2.60 
2.50 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2,20 
2.20 
2.10 


Nov.        Dec 


2.10 
2.10 
2.10 
2.10 
2.10 
2. 2D 
2.20 
2.20 
2.20 
2.20  ' 
2.20  ' 
2.20  ' 
2.20  ' 
2.20  ' 
2.20  1 
2.20 
2.20 
2.30 
2.50  I 
2.  .50  I 
2.50  I 
2.50  I 
2.50  , 
2.40 


2.40 
2.30 
2.30 
2.30 
2.20 
2.20 


I 


2.20 
2.20 
2.-20 

2.20 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.60 
2.90 
3.20 
3.20 
8.-20 
3.20 
3.40 
3.40 
3.40 
S.40 
3.40 
3.50 
8.70 
8.70 
S.70 
3.(3) 
3.50 
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liAKE  HURON  DKAINAGE  BASIN.      ' 

South  of  Saginaw  Bay  the  Lake  Huron  slope  is  very  narrow  and  is 
drained  by  brooks  and  runnels  a  few  miles  in  length.  The  so-called 
Thumb  of  the  Mitten  is  drained  by  three  streams  which  flow  north- 
west, known  as  the  Willow,  Pinnepog,  and  Pigeon,  lying  in  a  flat, 
marshy  region. 

The  drainage  surrounding  Saginaw  Bay  is  included  in  the  Saginaw 
River  system. 

Northward  from  Saginaw  Bay  are  Rifle,  Au  Sable,  and  Thunder  Bay 
rivers,  streams  having  considerable  fall,  excellent  ground  storage  in 
sand  areas,  and  well-sustained  flow.  The  rainfall  is  less  than  on  the 
western  or  Lake  Michigan  slope  of  the  State. 

Cheboygan  River  also  telongs  in  the  Lake  Huron  drainage. 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Lake  Huron  drainage: 

Tittabawassee  River  at  Freeland,  Mich. 
Rifle  River  at  Omer,  Mich. 
Au  Sable  River  at  Barnfield,  Mich. 
Thunder  Bay  River  near  Alpena,  Mich. 

TITTABAWASSEE    RIVER   AT   FREELAND,  MICH, 

Tittabawassee  River  forms  the  most  northerlv  of  the  three  tribu- 
taries  which  join  to  fonn  Saginaw  River  at  Saginaw.  Their  cbmbined 
catchment  areas  receive  the  drainage  from  a  crescent-shaped  region  of 
about  6,000  square  miles  surrounding  Saginaw  Bay.  Tittabawassee 
R4ver  drains  an  area  relatively  flat,  with  clay  soil  predominating,  and 
with  occasional  sand  patches;  the  glacial  sands  and  clay  overlying  the 
rock  of  the  Coal  Measures  to  a  depth  of  several  hundred  feet.  The 
area  is  largely  cleared  and  under  cultivation.  From  railroad  profiles, 
the  fall  of  the  stream  from  Highwood  to  its  mouth,  a  distance  of  about 
50  miles  along  the  river,  is  estimated  at  140  feet. 

The  gaging  station  was  established  August  22,  1903,  by  W.  M. 
Gregory.  It  is  located  at  Freeland  Highway  Bridge,  10  miles  north- 
west of  Saginaw,  in  sec.  21,  T.  13  N.,  R.  3  E.,  one-half  mile  from 
Freeland,  Mich.  The  bridge  consists  of  two  main  spans  320  feet 
between  abutments,  an  auxiliary  trestle  span  of  150  feet,  and  two  over- 
flow channels  under  the  highway,  some  distance  from  the  right  end  of 
the  bridge.  The  gage  is  a  standard  chain  gage,  bolted  to  the  upstream 
side  of  the  iron  guard  rail,  180  feet  from  the  left  end.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  is  31.33  feet.  The 
gage  is  read  twice  each  day  by  W.  E.  Dennison.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  downstream  hand' rail  is  painted  and  numbered 
at  5-foot  intervals.     The  initial  point  for  soundings  is  the  left  end  of 
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the  hand  rail,  on  the  downstream  side  of  the  bridge.  The  channel  i^ 
straight  above  and  below  the  station.  The  current  is  uniform,  and 
has  a  medium  velocity.  It  may  be  affected  at  times  by  strong  winds, 
which  have  a  free  sweep  through  the  valley.  The  right  bank  has  a 
flood  plain  which  is  inundated  only  at  extreme  flood  stages.  The  left 
bank  is  high  and  smooth,  and  is  not  subject  to  overflow.  The  bed  of 
the  stream  is  composed  of  clay  and  cobblestones,  and  is  fairly  jjerma- 
nent,  but  tends  to  cut  near  the  left  bank.  Bench  mark  No.  1  is  the 
top  of  a  nail  head  1  foot  below  the  top  of  the  cedar  comer  pK>st  of 
the  road  fence  in  front  of  the  blacksmith  shop  on  the  left  bank.  Its 
elevation  is  32.96  feet  above  gage  datum.  Bench  mark  No.  2  is  a 
circle  inclosing  the  letters  "  B.  M."  painted  on  the  top  of  the  down- 
stream end  of  the  left  pier.  Its  elevation  is  22.88  feet  above  gage 
datum.  The  elevation  of  the  top  of  the  gage  pulley  is  31.33  feet,  and 
that  of  the  reference  point,  the  top  of  the  hand  rail  over  the  pulley, 
is  31.50  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi*apher 

Discharge  measurements  of  TUtabaivassee  Rii^er  at  Freeland,  Mich.,  in  190S, 


Date. 


Jane  2 

July  28 

August  22 

September  23 


Hydrographcr. 


W.  M.  Gregory 

Horton  and  Gregory 

W.  M.  Gregory 

do 


Gage 
hei^t. 

F^eL 

02.89 

«1.28 

1.52 

2.70 

Diachaix<^« 

Seeond-feeL 

1,430 

534 

537 

1,375 


aQage  not  erected,  otage  approximate. 
Mean  daily  gage  heigfU,  in  feet ^  of  TKUabaivassee  River  at  Freelandj  Mich.^  for  1903. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

2.28 
2.58 
2.60 
2.26 
2.60 
2.80 
2.22 
2.00 
2.10 
2.28 
2.12 
2.28 
2.70 
2.66 
2.58 
2.42 

Dec. 

Day. 

Aiig. 

Sept. 

Oct. 

Not. 

Dec. 

1 

1.82 
2.52 
2.35 
2.08 
1.80 
1.76 
1.T2 
1.85 
2.22 
2.45 
2.76 
8.80 
2.98 
2.92 
3.12 
8.72 

2.86 
5.90 
7.16 
7.16 
6.10 
4.96 
4.36 
4.60 
4.90 
4.60 
4.00 
3.00 
8.28 
3.16 
3.00 
2.92 

2.46 
2.58 
2.60 
2.60 
2.60 
2. 55 
2.60 
2.66 
2.60 
2.52 
2.42 
2.38 
2.30 
2.35 
2.40 

2.42 

1 

17 

4.92 
6.20 
4.96 
4.90 
3.62 
3.18 
2.72 
2.48 
2.28 
2.20 
2.26 
2.82 
2.40 
2.58 

2.98 
3.80 
3.82 
3.72 
3.42 
8.10 
2.88 
2.70 
2.66 
2.45 
2.38 
2.80 
2.28 
2.80 
2.80 

2.85 
2.66 
8.00 
3.35 
8.82 
4.22 
3.86 
8.20 
2.75 
2.55 
2.48 
Z40 
2.42 
2.40 

2.6C2 

2 

18 

2.58 

8 

19 

2.65 

4 

20 

2.70 

6 

21 

2.70 

6 

22 

23......... 

24 

26 

26 

27 

28 

29 

...     1.48 
...     1.66 
...     1.68 
...     1.58 
...     1.62 
...    1.66 
...^  1.76 
...    2.01 

2.75 

7 

2.80 

8 

2.88 

9 

2.90 

10 

3.00 

11 

8.00 

12 

8.00 

13 

2.90 

14 

30 

31 

1 

...    2.82 
...    2.54 

2.80 

15 

2.72 

16 
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RIFLE   RIVER  AT  OMEK,  MICH. 

Rifle  River  rises  in  the  vicinity  of  Rose  City,  northern  Ogemaw 
County,  flows  southward  to  the  northwest  corner  of  T.  IJ)  N.,  K.  4  W., 
turn^  easterly,  and  then  gradually  to  the  southeast,  and  finally  enters 
Saginaw  Bay.  The  basin  is  heavily  overlain  with  glac^ial  deposits, 
sand,  overwash  gravel,  and  till.  There  are  two  old  lumber  dams  in 
the  basin  and  a  water-power  dam  at  Omer.  There  are  numerous 
small  glacial  lakes,  but  no  controlled  storage,  and  a  very  small  per- 
centage of  natural  water  surface  in  the  drainage  basin.  The  btisin  is 
narrow  and  elongated,  having  a  width  of  about  3  miles  at  the  mouth. 
Ramifying  tributaries  in  the  headwaters  give  the  stream  a  relatively 
large  volume  at  the  entrance  of  West  Branch,  in  T.  21  N.,  R.  3  E. 
At  Omer  the  stream  falls  from  an  elevation  of  608  to  595  feet  over  a 
dam,  affording  power  for  a  grist  and  saw  mill.  The  drainage  area  iit 
Omer  is  364  square  miles,  and  at  the  mouth  of  the  stream  is  385  square 
miles. 

The  gaging  station  was  established  September  1, 1902.  It  is  located 
at  the  Detroit  and  Mackinaw  Railroad  bridge,  one-half  mile  ])eIow  the 
dam  in  Omer  village.  The  gage  is  a  wire  gage  with  a  lx)xed  scale, 
graduated  to  feet  and  tenths,  and  is  attached  to  the  downstream  guard 
rail  of  the  bridge.  It  is  read  twice  each  day  by  M.  D.  Murchison. 
The  bridge  has  a  single  span  of  109  feet.  The  bed  is  of  sand  and  fine 
drift.  The  channel  is  curved  and  does  not  pass  beneath  the  bridge  at 
right  angles.  The  bed  is  stony  on  the  concave  and  sandy  on  the  con- 
vex side,  with  some  piles  and  sunken  logs  in  between.  The  bench 
mark  is  on  the  right  corner  of  the  left  bridge  abutment  on  the  down- 
stream side.     Its  elevation  is  15.75  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measuremerUs  of  liijle  River  at  Ornery  Mich.,  in  J!X).L 


Date. 


Hydrof^rapher. 


CJage 
height. 


March  11 E.  P.  Roundey 


May  21 . . 

Aogust  1 

Do.. 


Fed. 
10.21) 


W.  M.  Gregory |      5.  37 

E.  C.  Murphy 

W.  M.  Gregory 


September  22 do 


5.  0(5 
4.90 
5.  52 


irA  97—04- 


-28 


o  Slight  ice  obstruction. 


Diwlmrpe. 


Stromi-jai. 

«1,(K)6 
268 
238 
240 
3?  7 
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Mean  daily  gage  height^  in  feet,  of  Rifle  River  at  Omer,  Mich.,  for  190S.<^ 


Day. 

Jan. 

6.64 

6.61 

6.38 

6.01 

6.24 

6.18 

6.64 

0.21 

6.28 

6.01 

6.21 

6.41 

6.34 

6.36 

6.57 

6.33 

6.37 

6.25 

6.33 

6.10 

6.45 

6.53 

6.53 

6.20 

5.93 

6.55 

6.17 

6.35 

6.67 

8.00 

8.15 

Feb. 

Mar.  ' 

7.42 
7.39 
7.44 
7.46 
7.24 
7.46 
8.04 
10.22 
10.72 
11.59 
10.82 
10.14 
10.14 
9.29 
9.15 
8.58 
7.88 
7.61 
7.85 
8.38 
8.45 
8.03 
7.51 
7.51 
7.41 
7.08 
7.01 
6.75 
6.41 
6.31 
6.73 

Apr. 

6.05 

6.43 

8.41 

7.53  ' 

7.63  1 

6.51 

6.38 

6.11 

6.28 

6.08 

6.23 

6.51 

6.95 

7.68 

9.14 

9.54 

8.57 

7.67 

7.12 

6.92 

6.67 

6.34 

6.02 

6.72 

5.82 

5.90 

5.82 

5.67 

5.57 

5.72 

May. 

5.64 
5.62 
5.62 
6.97 
6.17 
5.82 
5.17 
5.42 
5.14 
5.50 
5.32 
5.30 
5.30 
5.42 
5.66 
5.46 
5.21 
5.69 
5.16 
5.06 
5.11 
4.99 
5.23 
5.26 
5.36 
5.36 
5.36 
5.61 
5.06 
5.61 
5.33 

June. 

July. 

Aug. 

_      _ 

4.49 
4.39 
4.81 
5.87 
5.14 
4.94 
5.01 
4.64 
4.79 
4.99 
4.77 
4.69 
4.49 
4.51 
4.33 
4.60 
4.78 
4.46 
4.30 
4.30 
4.58 
4.40 
4.33 
4.83 
4.73 
4.40 
4.50 
4.73 
4.58 
4.98 
5.88 

Sept. 

5.50 
5.10 
5.00 
5.36 
5.20 
4.70 
4.88 
5.28 
6.23 
6.10 
6.76 
6.06 
5.63 
5.43 
5.65 
6.07 
6.29 
6.52 
6.29 
5.42 
5.57 
5.39 
5.37 
5.32 
5.02 
•5.37 
5.39 
5.27 
4.77 
4.95 

Oct. 

5.05 
4.95 
5.22 
5.47 
5.27 
5.22 
5.25 
5.69 
5.77 
5.65 
5.15 
5.32 
5.45 
5.52 
5.28 
5.41 
5.46 
5.» 
5.34 
5.48 
5.46 
5.44 
5.36 
5.24 
4.94 
5.28 
5.26 
5.31 
6.18 
5.06 
6.11 

Nov. 

4.86 
4.84 
5.18 
5.28 
5.14 
5.08 
5.16 
4.81 
5.18 
5.06 
5.01 
5.84 
5.54 
5.36 
5.16 
5.18 
5.41 
5.24 
5.41 
5.8L 
5.31 
5.28 
5.21 
5.4X 

;  5.41 
6.06 

1  5.41 
5.31 

[    6.08 

5.16 

1 

1 

1 

Dec. 

1 

7.60 
7.37 
7.27 
7.47 
7.80 
7.26 
7.33 
7.25 
6.93 
6.95 
6.93 
7.27 
7.47 
7.33 
7.29 
7.02 
6.89 
6.54 
6.44 
6.49 
5.96 
6.49 
6.49 
6.52 
6.22 
6.56 
6.29 
6.84 

1  •    a   •   •  •   •    a 

4.89 
4.99 
5.09 
4.71 
4.86 
4.81 
4.73 
4.61 
4.76 
5.19 
4.71 
4.73 
4.86 
4.96 
4.70 
5.15 
5.00 
5.28 
5.05 
5.15 
4.85 
5.42 
5.10 
5.?2 
6.08 
5.22 
4.85 
4.90 
4.95 
5.22 

■  *  -  «  .       ■ 

1 
4.68 

5.05 

4.85 

4.85 

4.88 

5.08 

5.10 

4.72 

4.98 

4.58 

4.42 

4.72 

4.60 

5.05 

4.69 

4.69 

4.67 

4.64 

4.71 

4.69 

4.54 

4.87 

4.99 

4.81 

4.81 

4.91 

4.81 

4.69 

4.51 

4.57 

4.34 

5.41 

2 

5.76 

3 

5.41 

4 

5 

5.46 
5.21 

6 

5.14 

7 

5.41 

8 

9 

5.36 
5.36 

10 

5.46 

11 

5.51 

12 

5.61 

13 

5.74 

14 

6.% 

15 

6.21 

16 

6.51 

17 

ii.U 

18 

6.24 

19 

6.(4 

20 

.5.61 

21 

6.21 

22 

6.08 

23 

6.06 

24 

.'>.  91 

25 

5.>6 

26 

5.>* 

27 

28 

29 

5.^6 

80 

6.1b 

81.... 

5.M 

a  Reduced  to  original  gage  datum. 
AU   SABLE    RIVER   AT   BAMFIELD,    MICH. 

Au  Sable  River  rises  in  southern  Otsego  County,  flows  south  to 
Grayling,  thence  east  to  the  west  line  of  Alcona  County,  from  which 
point  it  follows  a  tortuous  course  in  a  general  southeaster!}-  direction 
to  its  outlet  in  Lake  Huron  at  Oscoda.  Its  drainage  basin  embraces  a 
region  at  one  time  noted  for  the  abundance  of  white  pine.  The  area 
is  now  almost  entirely  cleared  of  its  valuable  native  timber  and  con- 
tains a  large  extent  of  sandy  plains  covered  with  shrub  conifers. 
There  are  also  areas  of  diversified  soils,  pink  clay,  loam,  and  gravel. 
The  basin  is  underlain  by  Coldwater  shales.  Rock  outcrops  are  very 
rare,  the  stream  bed  being  usually  clay  or  sand. 

The  basin  contains  numerous  small  lakes,  wet  sand  areas^  and 
undrained  hollows,  the  topographic  features  being  mainly  the  work 
of  the  retreating  ice  of  the  Glacial  epoch. 

At  Bamfield,  about  40  miles  from  the  outlet,  following  the  river,  the 
elevation  is  about  850  feet  above  sea  level.     From  this  point  to  the 
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mouth  of  the  stream  numerous  excellent  sites  for  water-power  develop- 
ment occur.  These  water  powers  are  favored  by  a  stream  bed  of  firm 
clay,  the  river  being  flanked  in  many  places  with  high  terraced  clay 
bluffs,  rising  often  60  to  100  feet  above  the  stream.  In  some  places  the 
upper  half  or  two-thirds  of  the  bluff  is  sand,  the  lower  portion  being 
clay.  At  the  clay  horizon  numerous  springs  appear.  The  tributaries 
are  not  important,  nearly  all  the  rainfall  being  directly  absorbed  by 
the  porous  sand  areas.  The  drainage  area  above  the  junction  of 
the  two  branches  of  Au  Sable  River  is  1,005  square  miles;  above  the 
^ging  station  at  Bamfield,  1,425  square  miles;  and  above  its  mouth 
at  Oscoda,  1,932  square  miles. 

A  gaging  station  was  established  at  the  highway  bridge  at  Bamfield 
August  27,  1902,  and  gage  readings  have  been  taken  twice  each  day 
since  that  date.  The  observer  is  William  H.  Bamfield.  The  gage  is 
a  vertical  scale  graduated  to  feet  and  tenths,  attached  to  the  left  side 
of  the  left  pier  supporting  the  main  bridge  span  on  the  downstream 
side.  The  bridge  has  three  spans,  one  a  main  Pratt  truss  span  of  92 
feet,  with  flood  channels  at  ends.  One  truss  is  supported  on  trestle 
work  that  is  clogged  with  drift.  Only  a  small  part  of  the  flow,  how- 
ever, passes  through  this  channel  at  high  water.  The  channel  is 
straight  for  800  feet  below  the  station,  and  in  this  distance  slight  rifts 
occur.  It  is  straight  for  500  feet  above  the  gage.  The  channel  has  a 
width  at  ordinary  stage  of  140  feet.  The  bed  of  the  stream  is  com- 
posed of  sand  and  gravel,  and  is  somewhat  rough,  with  sunken  logs 
and  short  piles,  but  is  permanent.  The  velocity  is  moderate  to 
rapid.  The  banks  are  low  and  ai*e  skirted  on  the  right  by  a  flood  plain, 
which  is,  however,  seldom  overflowed.  Beyond  the  flood  plain  on  the 
right,  and  close  to  the  river  on  the  left,  are  high  gravel  banks.  The 
stream  freezes  over  in  winter  so  that  the  relation  of  gage  height  to 
discharge  differs  from  that  in  summer.  Wire  spikes,  driven  into  the 
upstream  end  of  the  left  pier,  serve  as  a  temporary  bench  mark.  Its 
elevation  is  8.00  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Au  Sable  River  at  Bamfield^  Mich.,  in  lOOS. 


Date. 

Hydrographer. 

Gage 
height. 

Feet. 
1.10 
2.60 
1.48 
.94 
1.20 

March  6 

Horton  and  Roundev 

March  13 

E.  P.  Roundev 

May  19 

W.  M.  Gregory 

July  31 

Grecorv  and  Muroh v 

September  4 

W.  M.  Gregory 

DiMcharge. 

Second-feet. 
1,145 
1,999 
1,445 
1,109 
1,187 
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Mean  daily  ffoge  height^  in  feet,  of  Au  Sable  River  at  Bamfidd,  Mich.,  for  190S. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 


Jan. 


Feb. 


1.10 

1.10 

1.06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.80 

1.80 

1.30 

3.60 

3.70 

3.75 

8.80 

3.80 

3.80 

3.80 

8.80 

3.70 

3.65 

3.70 

8.80 

3.80 

3.80 

3.60 

3.60 

8.50 

1.40  I 

1.50  I 


Mar. 


1.40 
1.40 
1.40 
1.85 
1.30 
1.30 
1.80 
1.85 
1.40 
1.40 
1.40 
1.40 
1.45 
1.50 
1.50 
1.50 
1.50 
2.00 
3.00 
8.00 
3.00 
8.10 
8.10 
8.00 
3.00 
8.00 
3.00 
3.00 


I 


3.00 
3.05 
1.95 
1.10 
1.10 
1.00 
1.70 
1.90 
2.00 
2.40 
2.60 
2.60 
2.60 
3.00 
8.05 
3.00 
8.00 
3.10 
3.10 
3.20 
3.25 
3.10 
3.00 
3.00 
3.00 
2.80 
2.65 
2.60 
2.60 
2.50 
2.40 


2.20 
2.25 
2.65 
2.70 
2.65 
2.60 
2.40 
2.30 
2.20 
2.10 
2.10 
2.10 
2.20 
2.30 
2.50 
2.65 
2.85 
3.00 
3.00 
3.10 
2.90 
2.70 
2.50 
2.50 
2.40 
2.35 
2.25 
2.10 
2.00 
1.90 


May. 

1.75 
1.70 
1.85 
1.90 
1.75 
1.70 
1.60 
1.60 
1.96 
1.90 
1.75 
1.70 
1.60 
1.50 
1.50 
1.40 
1.35 
1.30 
1.35 
1.50 
1.50 
1.86 
1.30 
1.30 
1.30 
1.40 
1.40 
1.55 
1.55 
1.40 


June. 


1.10 
1.06 
1.00 
1.00 
1.00 
1.00 
1.00 
.95 
.95 
1.00 
1.00 
1.00 
1.00 
1.05  ^ 
1.00  i 
1.00  ' 
1.00 
1.00 
1.00 
1.00 
1.06 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1.10 
1.15 
1.10 


July. 

Aug. 
.90 

Sept 

1.10 

1.96 

1.10 

.90 

1.86 

1.10 

.95 

1.60 

1.20 

1.60 

L25 

1.25 

2.60 

1.20 

1.15 

2.60 

1.10 

1.05 

2.50 

1.10 

1.00 

2.50 

1.10 

.90 

2.60 

1.35 

.90 

2.60 

1.75 

.90 

2.60 

2.00 

.90 

2.00 

2.00 

.90 

2.65 

2.00 

.95 

2.80 

2.00 

1.00 

2.10 

1.90 

1.00 

L90 

2.00 

1.00 

1.60 

2.00 

1.00 

1.40 

1.90 

1.00 

1.26 

1.90 

1.00 

1.10 

1.90 

1.26 

1.10 

1.90 

1.40 

1.00 

1.90 

1.30 

1.00 

1.90 

1.20 

.90 

* 

1.90 

1.15 

.80 

1.65 

1.05 

.80 

1.36 

1.00 

.80 

1.80 

1.05 

.90 

1.30 

1.00 

1.00 

1.30 

.96 

1.55 

1.30 

.90 

1.95 

Oct. 


L20 
1.20 
1.20 
1.45 
1.40 
1.26 

i.ao 

1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.30 
1.80 
1.85 
1.40 
1.40 
1.85 
1.30 
1.30 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 


Not.     Dec 


1.06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.10 

1.10 

1,10 

1.10 

1.06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


1.00 
1.10 
1.10 
LIO 
1.10 
LIO 
1.10 
LIO 
LSD 
L20 
L20 
L40 
L40 
L40 
2.00 
2.00 

aoo 

3.00 
3.00 
3.00 
3.00 
3.00 
2.65 
2.30 
2.20 
2.00 
^00 
2.00 
2.00 
2.00 
2.60 


THUNDER  BAY   RIVER  NEAR  ALPENA,  MICH. 

Thunder  Bay  River  is  tributary  to  Lake  Huron  at  Alpena,  Mich. 
The  drainage  basin  is  largely  underlain  by  fissured  limestone,  more  or 
less  overlain  with  sand,  and  covered  with  dwarfed  timber.  The  orig- 
inal pine  forest  has  been  largely  lumbered.  The  drainage  basin  con- 
tains numerous  small  lakes  in  the  region  of  the  headwaters;  it  also 
contains  Hubbard  Lake,  having  a  water  surface  of  13.4  square  miles. 
The  regimen  of  the  stream  is  comparatively  steady,  but  is  more  or  less 
influenced  by  the  operation  of  lumbermen's  dams. 

A  gaging  station  was  established  at  the  dam  of  the  Fletcher  Paper 
Company,  4  miles  above  Alpena,  April  4, 1901.  The  run  oflf  for  years 
preceding  1903  will  be  found  in  Water  Supply  Paper  No.  83,  pages 
289-293.  The  record  includes  two  readings  each  day  of  the  depth 
on  the  crest  gage,  located  75  feet  upstream  from  the  headgates,  oppo- 
site the  left  end  of  the  dam.  The  dam  is  of  timber,  practically  water- 
tight, and  is  usually  surmounted  by  flashboards.  It  contains,  in  addition 
to  three  spillways,  sections  of  lengths  90, 105,  and  181.5,  and  a  log  slide 
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40  feet  in  width.  The  crest  of  the  dam  was  originally  level,  but  settle- 
ment of  the  middle  section  has  made  it  necessary  to  subdivide  the  spills 
ways  into  several  short  sections,  each  assumed  level  at  its  average 
elevation,  for  purposes  of  calculation.  The  discharge  over  the  main 
dam  has  been  computed  by  the  weir  formula,  using  coefficients  derived 
f  i-om  Cornell  University  experiment  No.  13  of  the  United  States  Deep 
Waterways  Board,  for  a  dam  of  similar  cross  section.  Discharge  over 
flashboard  sections  has  been  calculated  by  means  of  the  Francis  formula. 
There  is  also  a  subsidiary  log  wa}^  and  a  headrace  overflow,  the  latter  3 
feet  in  width,  the  flow  through  which  has  been  computed  by  suitable 
formulas.  The  adjoining  pulp  and  paper  mill  has  14  pairs  of  26-inch 
Trump  model  turbines,  arranged  in  three  groups,  each  containing  four 
turbines  on  horizontal  shafts,  with  one  double  horizontal  turbine.  The 
daily  run  of  the  turbines  and  the  working  head  on  the  wheels,  which 
is  determined  from  readings  of  the  crest  and  tailrace  gage,  is  also 
recorded.  * 

The  observations  of  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge^  in  second-feet j  of  Thunder  Bay  River  near  Alpena,  Mich.,  for  1903. 


Day. 


Jan.  I  Feb 


1. 
2, 

3 
4 
5 
6 
7 
8 
9 

10. 
11. 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2S 
24 
25 
26 
27 
28 
29 
80 
81 


716 
867 
867 
867 
867 
867 
867 
947 
442 
451 
356 
470 
470 
466 
451 
470 
451 
264 
470 
470 
227 
348 
442 
451 
343 
470 
470 
470 
615 
543 
1,042 


511 
958 
798 
627 
706 
706 
548 
343 
510 
534 
870 
689 
391 
867 
629 
1,014 
624 
557 
858 

CMKl 
VSrV 

nttn 
Wu 

QOQ 

QQQ 
999 

841 
659 
534 
798 
499 


Mar. 

347 

678 

680 

719 

715 

T22 

759 

801 

1,173 

1,988 

2,041 

2,120 

2,265 

2,678 

3.3M 

2,901 

2,901 

3,064 

2,477 

3,791 

4,440 

4,864 

3,072 

3,072 

2,901 

2,539 

2,434 

1.935 

2,302 

718 

1,226 


Apr. 

May. 

1,728 

823 

1,535 

665 

1,614 

638 

1,273 

1,185 

1,529 

1,436 

1,601 

1,136 

1,438 

1,397 

1,273 

1,344 

1,279 

1,732 

1,175 

1,094 

1,390 

1,017 

2,186 

715 

1,505 

996 

1,809 

1,041 

1,566 

645 

1,877 

1,038 

1,584 

91 

1,756 

624 

2,023 

656 

1,816 

632 

1,485 

523 

1,325 

652 

1,752 

650 

1,325 

212 

1,272 

565 

1,046 

628 

1,338 

517 

1,274 

506 

952 

•689 

828 

596 

228 

June. 

585 
475 
496 
494 
489 
464 
162 
511 
512 
398 
363 
427 
437 
621 
505 
708 
657 
645 
661 
656 
568 
441 
655 
650 
724 
709 
668 
700 
517 
626 


July. 


619 
602 
490 
377 
411 
557 
618 
H43 
645 
695 
661 
565 
548 
569 
665 
496 
437 
366 
181 
524 
468 
569 
612 
649 
642 
948 
530 
617 
659 
1,346 
1,283 


Aug. 

Sept. 

Oct. 

1,045 

2,117 

698 

464 

2.154 

770 

647 

2,053 

1,454 

1,330 

1.296 

1,524 

1,969 

1,061 

1,267 

1,464 

1,047 

752 

1,906 

600 

1,372 

2,343 

774 

1,182 

2,290 

659 

1,063 

2,089 

1,069 

956 

2,111 

889 

1.249 

1,706 

936 

815 

961 

1,587 

852 

1,118 

722 

806 

1,024 

792 

741 

995 

1.137 

876 

667 

878 

824 

737 

1.110 

532 

747 

926 

854 

672 

1,333 

993 

605 

704 

891 

594 

791 

734 

322 

793 

674 

544 

882 

770 

686 

815 

866 

592 

865 

419 

592 

280 

622 

590 

609 

561 

878 

780 

600 

169 

377 

596 

1,056 

622 

Nov. 

497 
497 
465 
465 
465 
465 
465 
433 
745 
530 
576 
652 
702 
739 
415 
727 
761 
621 
495 
529 
515 
369 
636 
636 
636 
525 
482 
463 
838 
544 


Dec. 


650 
602 
454 
330 
491 
25 
760 
604 
290 
545 
538 
517 
189 
434 
468 
462 
624 
545 
542 
491 
604 
688 
545 
516 
332 
597 
808 
579 
536 
514 
524 
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Estimated  nvovUhly  discharge  of  Thunder  Bay  River  near  Alpena^  Mich.,  fur  190.i. 


Month. 


Discharge  in  second-feet. 


Maximum. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

Octol)er 

November 

December 

The  year 


Minimum. 


4,864 


1,042 

227 

1,014 

343 

4,864 

347 

2,186 

828 

1,  732 

94 

709 

162 

1,346 

181 

2,343 

169 

2,154 
1,524 

280 
419 

761 

338 

750 

25 

25 


Mean. 


Run-off. 


565 

699 

2, 117 

1,482 

792 

551 

616 

1,058 

1,002 

868 

546 

480  I 

903  ' 


Second-feet 

per  BQuare 

mile. 


0.44 
.55 
1.67 
1.16 
.62 
.44 
.48 
.83 
.79 
.68 
.43 
.38 

.71 


Depth  in 
inches. 


RainiaU 
in  inches 


0.51 
.57 
1.93 
1.29 
.71 
.49 
.55 
.95 
.88 
.78 
.48 
.44 


9.58 


1.31 
2.05 
1.76 
2.05 
2.71 
2.94 
4.96 
5.  75 
3. 51 
1.91 
1.36 
1.-I8 


31.79 


liAKE  IVaClIIGAN  DRAINAGK  BASIN. 

The  Lake  Michigan  drainage  basin  comprises  a  comparatively  narrow 
strip  of  flat  or  gently  rolling  land  in  eastern  Wisconsin,  on  the  west 
shore  of  the  lake,  and  a  n^uch  wider  strip  of  nearly  the  same  character 
in  Michigan  on  the  east  shore  of  the  lake.  The  principal  streams 
entering  the  lake  from  the  west  are  the  Fox  and  Menominee  rivers: 
from  the  east,  the  St.  Joseph,  Kalamazoo,  Grand,  Muskegon,  and 
Manistee  rivers. 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Lake  Michigan  drainage: 

Boardman  River  at  Traverse  City,  Mich. 

Manistee  River  at  Shennan,  Mich. 

Muskegon  River  at  Newaygo,  Mich. 

Grand  River  at  Graml  Rapids,  Mich. 

Crockery  Creek  at  Slocums  Grove,  Mich. 

Grand  River  at  North  Lansing,  Mich. 

Red  Cedar  River  at  Agricultural  College,  Mich. 

Kalamazoo  River  near  Allegan,  Mich. 

St.  Joseph  River  at  Buchanan,  Mich. 

Fawn  River  near  White  Pigeon,  Mich. 

St.  Joseph  River  at  Mendon,  Mich. 

Fox  River  at  Omro,  Wis. 

Fox  River  at  Wrightstown,  Wis.  • 

Wolf  River  at  Winneconne,  W^is. 

Fond  du  Lac  River  (East  Branch)  at  Fond  du  Lac,  Wis. 
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Fond  du  Lac  River  (West  Branch)  at  Fond  du  Lac,  Wis. 
Menominee  River  near  Iron  Mountain,  Mich. 
Iron  River  near  Iron  River,  Mich. 
Eacanaba  River  near  Eecanaba,  Mich. 

BOARDMAN   RIVER  AT  TRAVERSE   CITY,  MICH. 

A  gage  was  erected  at  Upper  Union  Street  Bridge  on  Boardman 
River,  July  14,  1903,  and  the  stream  stage  was  observed  twice  daily 
by  D.  McLachlan.     The  record  is  furnished  by  Traverse  City. 

Boardman  River  drains  a  generally  level  sand-covered  area  tributary 
to  Lake  Michigan  through  Grand  Traverse  Bay.  The  upper  drainage 
basin  is  10  miles  in  breadth;  tributaries  are  few,  and  there  are  a  small 
number  of  undrained  lakes  and  ponds.  Near  the  mouth  the  drainage 
area  becomes  much  narrower  and  the  fall  is  rapid,  water  power  being 
utilized  to  some  extent. 

Boardman  Lake  lies  above  Traverse  City,  at  an  elevation  of  about 
25  feet  above  Lake  Michigan.  The  outlet  of  the  lake  makes  an  abrupt 
bend  and  flows  parallel  with  the  water  front  of  Traverse  Bay  for  one- 
half  mile  above  its  outlet.  A  dam  furnishes  power  for  a  flour  mill, 
drawing  its  water  supply  from  Boardman  Lake. 

In  order  to  avoid  as  far  as  possible  backwater  from  Traverse  Bay 
the  gage  was  placed  near  the  foot  of  the  dam.  The  discharge  meas- 
urements have  been  made  by  current  meter  at  the  Park  Place  Bridge, 
near  the  mouth  of  the  river. 

A  current-meter  measurement  of  Boardman  River  at  Kalkaska,  made 
by  W.  M.  Gregory  June  9, 1903,  showed  a  discharge  of  22  second-feet. 
The  drainage  area  of  Boardman  River  above  its  mouth  is  estimated  at 
304  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Boardman  River  at  Traverse  Cityj  Mich.y  in  1903. 


March  18 . 

June  8 

July  14 . . . 
July  23 . . . 
August  24. 


Date. 


Hydrographer. 


Horton  and  Roundey. 

W.  M.  Gregory 

do , 

Horton  and  Gregory. . 
W.  M.  Gregory  .J 


VJttKV 

height. 

Discharge. « 

Fed. 

Second-feet. 

W 

491 

(«) 

37G 

3.21 

383 

3.20 

370 

3.28 

402 

aOage  not  installed. 
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Mean  daily  gage  height^  in  fed ^  of  Boardman  River  at  Traverse  Cily^  Mich.,  fur  190S. 


Day. 

July. 

Aujf. 



3.15 
3.10 
3.25 
3.95 
3.95 
3.95 
3.75 
3.45 
3.35 
3.45 
3.06 
3.30 
3.45 
3.65 
3.50 

Sept. 

3.31 
3.11 
3.26 
3.21 
3.16 
3.16 
3.31 
3.41 
3.36 
3.36 
3.46 
3.31 
3.06 
3.41 
3.56 
4.06 

Oct. 

3.26 
3.36 
3.26 
3.16 
3.26 
3.41 
3.41 
3.51 
3.36 
3.16 
3.06 
3.26 
3.21 
3.11 
3.16 
3.21 

Nov. 

3.16 
3.26 
3.31 
3.21 
3.21 
3.26 
3.16 
3.21 
3.31 
3.26 
3.36 
3.16 
3.16 
3.31 
3.21 
3.31 

Dec. 

3.06 

2.91 

3.01 

3.16 

3.06  1 

3.06 

2.91 

3.16 

3.01 

3.06 

3.16 

2.96 

3.01 

3.06 

3.21 

3.01 

Day. 

July. 

Aog. 

Sept 

Oct. 

Nov. 

1 

Dec, 

1 

17 

3.10 
3.15 
8.05 
3.20 
3.50 
8.60 
3.25 
8.16 
3.25 
3.35 
3.20 
3.16 
3.25 
3.25 
3.25 

8.60 
8.90 
3.25 
3.25 
3.25 
3.35 
3.20 
4.66 
3.31 
3.26 
3.81 
3.31 
3.31 
3.86 
8.41 

3.96 
8.81 
3.71 
8.81 
3.56 
3.61 
3.66 
3.46 
3.26 
3.11 
2.86 
3.26 
3.36 
3.11 

3.81 
8.21 
3.46 
3.86 
3.2S 
3.31 
8.41 
3.26 
3.26 
3.81 
3.31 
3.26 
3.81 
8.26 
8.36 

3.16 
S.26 
3.26 
3.16 
S.21 
2.91 
3.16 
3.06 
3.11 
3.16 
3.26 
3.06 
3.01 
8.16 

3.01 

2 

18 

3.06 

3 

19 

S.(J6 

4 

20 

2- 90 

5 1 

21 

3.  OH 

6 1 

22 

3.06 

7 

23 

8.21 

8 

21 

3.06 

9 

25 

3.06 

10 

26 

8.11 

11 

27 

3.01 

n 1   .  . 

28 

3.21 

13 



29 

3.16 

14 

30 

3.06 

15 

31 

an 

16 

3.15 

3.35 

MANISTEE   RIVER   AT   SHERMAN,  MICH. 

Manistee  River  is  the  most  northerly  of  the  group  of  large  rivers 
draining  central  Michigan  and  flowing  westerly  into  Lake  Michigan. 
The  fall  of  the  stream  is  veiy  gi*adual,  and  no  important  utilization  of 
water  power  has  been  made,  the  principal  use  of  the  stream  being  for 
rafting  logs.  Manistee,  at  the  mouth  of  the  river,  affording  an  excel- 
lent harbor,  is  an  important  lumber  center. 

The  drainage  basin  is  sandy  and  receives  a  very  large  supply  from 
ground  storage  through  springs  along  the  river  bank  and  along  the 
tributaries. 

A  chain  gage  was  established  at  North  Bridge,  near  Sherman,  July 
10,  1903.  The  stiige  of  the  stream  is  observed  twice  each  day  by 
Lincoln  Jew^ell,  and  the  record  is  furnished  b}^  citizens  of  Sherman. 
Current-meter  discharge  measurements  are  made  at  the  bridge,  which 
consists  of  a  single  span;  the  stream  bed  is  of  clay  and  sand  and 
•has  some  logs  in  it,  as  is  frequently  the  case  with  rivers  used  for 
lumbering.  It  also  becomes  frozen  over  in  the  winter,  so  that  the 
relation  between  the  gage  height  and  discharge  is  modified  for  that 
season. 

Lumbermen's  dams  are  located  in  sec.  10,  T.  25  N.,  R.  5  W.,  and  in 
sec.  T),  T.  28  N.,  R.  4  W. 

A  discharge  measurement  was  made  at  Maple  Street  Bridge,  Manis- 
tee, Mich.,  March  19,  1903,  by  Robert  ¥j,  Horton  and  E.  P.  Roundey. 
Volume  of  flow,  4,824  second-feet. 

Wheeler  Creek,  entering  Manistee  River  just  below  the  gaging  sta- 
tion, was  measured  July  24,  1903,  by  Robert  PI  Horton  and  W.  M. 
Gregory;  volume  of  flow,  IG  second- feet  at  head  of  mill  pond.     Numer- 
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ous  springs  enter  the  stream  near  the  gaging  station.     One  of  the 
larger  of  these  had  a  discharge  rate  of  0.29  second- foot  July  24,  1903- 

Drainage  areas  of  Manistee  River. 

8q.  miles. 

Manistee  River  above  Sharon 421 

Manistee  River  above  junction  Little  Manistee  River 1, 751 

Little  Manistee  River  above  mouth 267 

Manistee  River  above  mouth 2, 018 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Manistee  River  at  Shermany  Mich, ,  in  190S. 


Date. 


June  4 

July  10.. 
July  24... 
Do... 
August  26. 


Hydrographer. 


Discharge. 


W.  M.  Gregory  . . . . 

do 

Horton  and  Gregory 
W.  M.  Gregory 
do 


a  Gage  not  installed. 
Mean  daily  gage  height j  infeetj  of  Manistee  River  at  Sherman,  Mich.,  for  190S. 


Day. 

;jiiiy. 

Aug. 

Sept. 

Oft. 

3.15 
3.25 
3.26 
3.45 
3.36 
3.85 
3.35 
3.35 
3.45 
8.35 
3.35 
3.85 
3.25 
3.15 
3.15 
3.20 

Nov. 

1 

!  Dec. 

Day. 
17 

July. 

2.88 
2.78 
2.68 
2.68 
2.85 
3.10 
.3.15 
3.00 
3.0^ 
3.00 
2.95 
3.00 
3.80 
3.26 
3.10 

Aug. 

3.30 
3.15 
2.96 
2.96 
2.86 
2.86 
2.75 
2.75 
2.85 
2.85 
2.85 
2.90 
3.15 
3.45 
3.50 

Sept. 

3.75 
3.75 
3.65 
3.60 
3.45 
3.36 
3.30 
3.25 
3.15 
3.10 
8.16 
3.15 
3.15 
8.15 

Oct. 

3.45 
8.75 
3.75 
3.60 
3.60 
3.35 
3.26 
3.25 
3.15 
3.15 
3.16 
3.05 
3.05 
8.05 
3.05 

Nov. 

Dec. 

1 

3.00 

3.55 

3. 05     3. 00 

3.45 
3.45 
3.35 
3.20 
3.15 
8.15 
3.25 
3.20 
3.10 
3.00 
2.95 
2.90 
2.96 
3.00 

a  8. 85 

2 

2.85 
2.95 
3.90 
4.75 
4.75 
4.40 
4.10 
3.80 
3.55 
3.50 
3.50 
S.60 
3.55 
3.45 
3.35 

3.45 
3.35 
3.86 
3.25 
3.25 
3.25 
3.35 
3.40 
3.60 
3.65 
3.65 
3.55 
3.66 
8.65 
3.76 

3.05 
3.06 
3.05 
3.a5 
3.05 
3.05 
3.15 
3.35 
3.30 
3.15 
3.55 
3.  .55 
3.55 
3.55 
3.45 

2.85 

2.85 

3.06 

3.05 

3.a5 

3.05 

3.05 

3.ft5 

3.15 

3.00 

2.85 

ri4.25 

04.00 

a3.90 

^3.85 

18 

a  3. 76 

3 

'  19 

a  3. 75 

4 

20 

3.'40 

5 

21 

3.25 

6 

22 

8.16 

7 

23 

24 

3.16 

8 



8.16 

9 ' 

25 

8.05 

10 

^.10 
3.00 
2.95 
2.90 
2.90 
2.88 
2.88 

26 

a  3. 15 

11 

27 

a  6. 15 

12 

28 

a  4. 40 

13 

29 

4.36 

14 

30 

4.80 

16 

-31 

4.15 

16 

1 

alee  obfltruction  causing  backwater. 
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MUSKEGON    RIVER   AT  NEWAYGO,    MICH. 

A  gaging  station  was  established  at  the  darn  of  the  Newaygo  Port- 
land Cement  Company,  April,  1901.  The  crest  gage  is  attached  to  a 
crib  50  feet  upstream  from  the  center  of  the  dam.  The  dam  contain^ 
a  fishway  17  feet  in  length,  4  Taintor  flood  gates  of  20  feet  each,  a 
spillway  20  feet  in  length,  a'  logway  21.5  feet  in  length,  and  a  main 
overflow  98.6  feet  in  length.  A  record  is  kept  of  the  depth  on  the 
crest  gage  and  on  a  tailrace  gage  having  its  datum  9  feet  lower,  and 
of  the  opening  and  closing  of  the  logway-  and  flood  gates.  The  hours 
of  running  of  the  three  sets  of  35-inch  horizontal  Samson  turbines  in 
the  adjacent  power  plant,  and  the  gate  opening  at  which  they  are 
operated,  are  also  recorded. 

A  survey  of  the  dam  was  made  and  tests  of  the  tur])ine  discharge 
were  taken  b}^  current  meter  August  29,  1902.  The  daily  discharge 
has  not  been  calculated  from  the  record.  The  gaging  station  is  main- 
tained through  the  cooperation  of  the  Newaygo  Portland  Cement 
Company,  and  the  record  is  kept  by  E.  N.  Hanlon,  C.  E. 

GRAND   RIVER   AT   GRAND    RAPIDS,  MICH. 

Grand  River  rises  in  northern  Hillsdale  County,  in  the  vicinity  of 
Bunday  Hills.  The  headwaters  of  the  Kalamazoo,  St.  Joseph,  Kaisin, 
and  northern  branches  of  the  Maumee  River  arc  in  this  same  locality. 
Its  principal  tributaries  are  Flat,  Maple,  Lookingglass,  and  C<Klar 
rivers  from  the  north  and  Thornapple  River  from  the  south.  Water 
power  is  extensively  developed  on  the  main  stream  and  on  certain  of 
these  tributaries.  The  drainage  area  is  flat  or  moderately  rolling,  and 
comprises  alternate  areas  of  sand,  loam,  and  clay.  It  is  largely  under 
cultivation,  isolated  timber  areas  remaining.  Numerous  small  lakes 
and  undrained  hollows  are  located  in  the  northwestern  and  south- 
eastern parts  of  the  drainage  basin. 

The  station  was  established  March  12,  1901,  by  L.  W.  Anderson, 
city  engineer  of  Grand  Rapids,  Mich.  The  gage  is  attached  to  the 
upstream  end  of  the  ice  breaker  of  the  left  bridge  pier.  The  eleva- 
tion of  its  zero  is  0.55  foot  below  the  city  datum.  All  gage  heights 
have  been  expressed  as  elevations  above  the  city  datum.  Discharge 
measurements  are  made  from  the  Fulton  street  bridge  at  which  the 
gage  is  located.  The  channel  is  straight  for  several  hundred  feet 
above  and  below  the  bridge  and  is  broken  by  three  bridge  piers.  The 
gaging  section  is  shallow  and  the  bed  is  composed  of  cobblestones  and 
gravel.  The  current  is  rapid  and  the  velocity  is  poorly  distributed  at 
low  stages. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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yfean  daily  gage  heighlf  infeet^  of  Grand  River  at  Grand  Rapids^  Mich.f  for  1903.  « 


Day. 

Jan. 

Feb. 

Mar. 

.\pr. 

May. 

.2.55 
2.15 

1.80 
1.60 
1.60 
1.40 
1.20 
1.10 

.90 
.80 
.70 
.75 
.60 
.60 

.40 
.40 
.30 
.30 
.55 
.55 

.65 

.85 

1.65 

1.85 

1.70 

June. 

0.90 
.75 
.65 
.45 
.30 
.20 

.18 
.18 
.25 
.40 
.80 
.05 

.a5 

-.12 
-.08 

.15 
-.15 

.08 

.36 
.90 
1.30 
1.60 
1.80 
1.55 

1.16 

.88 

July. 

Aug. 

0.25 

-.15 
-.06 
.30 
.45 
.55 
.60 

.50 
.35 
.20 
.10 
.05 
-.10 

-.30 
-.25 
-.86 
-.26 
-.40 
-.40 

.00 

.35 

.45 

.70 

2.00 

2,25 

3.25 

3.25 

Sept. 

3.35 
3.30 
3.10 
2.75 
2.36 
2.00 
1.90 
1.70 
1.60 
1.80 
2.0) 
2.00 
1.75 
1.60 
1.40 
1.30 
1.50 
1.90 
2.0O 
2.05 
2.20 
2.65 
8.60 
3.72 
3.55 
3.35 
2.86 
2.70 
2.72 
3.60 

Oct. 

Nov. 

Dec. 

1 

2.60 
2.40 
2.45 
2.46 

2.55 
2.96 
3.30 
3.46 
3.30 
3.10 

0.82 
.65 
.60 

.72 
.55 
.35 
.30 
.20 
.00 

-.25 
-.16 
-.30 
-.55 
-.45 
.00 

.'36 
.35 
.45 
.60 
.50 
.40 

.30 
.10 
.28 
.15 

.25 

1 

3.85 
8.65 
4.10 
4.55 
3.70 
4.20 
4.95 
4.60 
4.25 
4.10 
4.00 
3.72 
3.36 
2.95 
2.76 
2.85 
2.60 
2.25 
2. 15 
1.95 
1.80 
1.65 
1.35 
1.25 
1.06 
1.05 
1.05 
1.06 
.95 
.85 
.80 

0.75 
.60 
.M 
.56 
.45 
.45 
.45 

.40 
.40 
.86 
.45 
.45 
.55 

.85 
.95 
.96 
.95 
.90 
.65 

.65 
.75 
.70 
.10 
.35 
.15 

.55 

0.55 

2 

3.32 
3.60 

7.60 
7.72 
8.15 
8.16 
7.56 
7.02 

6.90 
7.36 
7.76 
8.26 
8.86 
9.52 

.36 

3 

.36 

4 

.40 

5 

6 

8.62 
3.45 
3.55 
3.78 
4.18 
4.38 

.86 

7-... 

.46 

8 

.30 

9 

6.25 
5.60 
4.90 
4.70 
4.55 
4.65 

.30 

10 

.40 

11 

.40 

12 

4.78 
4.90 
6.08 
5.28 
5.45 
5.32 

.25 

13 

6.45 
7.05 
8.30 
9.65 
11.00 
11. 15 

14 

1.30 

lb 

1.06 

16 

5.35 
6.82 
7.9H 
7.80 
7.45 
7.25 

1.05 

17 

1.10 

18 

.90 

19 

4.58 
4.00 
3.38 
3.02 
2.96 
2.62 

1.10 

20 

9.80 
8.70 
7.55 
6.50 
6.40 
5.50 

4.05 
3.55 
8.25 
2.85 

21 

.96 

22 

.86 

23 

6.86 
5.36 
4.70 
4.22 
4.00 
5.20 

5.05 
4.46 
4.06 
3.90 
3.82 
3.65 

.75 

24 

.80 

25 

26 

27 

28 

2.00 
2.08 
2.05 
3.16 
5,78 
6.70 

1.40 
1.75 

29 

1.80 

30 

3.00 
2.65 

1.70 

31 

1.65 

a  No  record  on  dates  left  blank.    Height  above  or  below  city  datum. 
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Eating  table  for  Grand  River  at  Grand  Rapids^  Mich, ,  from  January  1  to  December  SI,  190X 


Gage 
height 

DischajTge. 

Gage 
height 

Discharge. 

Gage 
hel^t 

Dischaige. 

Oa^e 
height 

1 
Dischaige. 

1 

Feet. 

Secondr/eei. 

Feel. 

Second-feet. 

1      Feet. 

Seoond'/eet. 

FseL 

Seecndr/M. 

-0.00 

1,885 

.95 

3,140 

2.90 

5,885 

'       4.85 

8,800 

-  .05 

1,820 

1.00 

3,205 

2.95 

5,960 

4.90 

8,875  1 

-   .10 

1,755 

1.05 

3,270 

3.00 

6,035 

4.95 

8,a50 

-  .15 

1,690 

1.10 

3,335 

3.05 

6,110 

5.00 

9,025 

-  .20 

1,625 

1.15 

3,400 

3.10 

6,180 

5.05 

9,100 

-  .25 

1,560 

1.20 

3,470 

3.15 

6,250 

5.10 

9,180 

-  .30 

1,495 

1.25 

3,540 

3.20 

6,325 

6.15 

9,260 

-  .35 

1,430 

1.30 

3,605 

3.25 

1 

6,400 

6.20 

9,335 

-  .40 

1,370 

1.35 

3,670 

1      3.30 

6,470 

5.25 

9,410 

1 

-  .45 

1,310 

1.40 

3,745 

^      3.35 

6,540 

5.30 

9,490 

-  .60 

1,246 

1.46 

3,820 

1      3.40 

1 

6,610 

6.35 

9,570  ' 

-  .55 

1,180 

1.50 

3,890 

3.45 

1 

6,680 

5.40 

9. 670  ' 

-  .60 

1,110 

1.55 

3,960 

3.50 

6,760 

5.45 

9,770 

-  .65 

1,040 

1.60 

4,030 

3.56 

6,840 

5.50 

9,850 

-  .70 

980 

1.65 

4,100 

3.60 

6,910 

5.55 

9,930 

-  .75 

920 

1.70 

4,170 

3.65 

6,980 

5.60 

10,015 

-  .80 

860 

1.75 

4,240 

3.70 

7,055 

5.65 

10, 100 

-  .85 

800 

1.80 

4,310 

3.75 

7,130 

5.70 

10,  ia5 

-  .90 

730 

1.85 

4,380 

3.80 

7,205 

6.75 

10,270 

-  .95 

m 

660 

1.90 

4,450 

3.85 

7,280 

5.80 

10, 350 

.00 

1,885 

1.95 

4,520 

3.90 

7,356 

5.85 

10,430 

.05 

1,950 

2.00 

4,590 

3.95 

7,430 

5.90 

10, 515 

MO 

2,015 

2.a5 

4,660 

4.00 

7,505 

5.95 

10,600 

.15 

2,080 

2.10 

4,730 

4.05 

7,580 

6.00 

10, 685  , 

.20 

2,140 

2.15 

4,800 

4.10 

7,655 

6.06 

10,  770  . 

.25 

2,200 

2.20 

4,870 

4.15 

7,730 

j      6.10 

10, 850  , 

.30 

2,265 

2.25 

4,940 

4.20 

7,805 

1      6.15 

10,930  1 

.35 

2,330 

2.30 

5,010 

4.25 

7,880 

6.20 

11,015  . 

.40 

2,405 

2.35 

5,080 

4.30 

7,955 

6.25 

11,100  . 

.45 

2,480 

2.40 

5, 155 

4.35 

8,030 

6.30 

11,180 

.50 

2,545 

2.45 

5,230 

4.40 

8,105 

6.35 

11,260 

.55 

2,610 

2.50 

5,305 

4.45 

8,180 

6.40 

11,380 

.60 

2,675 

2.55 

5,380 

4.50 

8,255 

6.45 

11,500 

.65 

2,740 

2.60 

5,450  1 

4.55 

8,330 

6.60 

11,590 

.70 

2,810 

2.65 

5,520  1 

4.60 

8,410 

6.65 

11,680 

.76 

2,880 

2.70 

5,595  1 

4.65 

8,490 

6.60 

11,770 : 

.80 

2,945 

2.75 

5,670 

4.70 

8,565 

6.65 

11,860 

.85 

3,010 

2.80 

5,740 

4.75 

8,640 

6.70 

11,950  i 

.90 

3,075 

2.85 

5,810 

4.80 

8,720 

6.76 

12,040 
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Hating  table  for  Grand  River  at  Grand  Rapids^  Mich.,  from  January  1  to  December  Sl^ 

190S — Continued. 


Gi«e 
height. 

DlKhArge. 
Second-fed. 

Gage 

height. 

Disrharge. 

Gage 
height. 

Ftxt. 

Pincharge. 

Ga«e 
height. 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Secondrfcft. 

Sramdr/eet. 

F^et. 

6.80 

12, 130 

8.76 

16, 910 

10.70 

19,946 

12.66 

23,980 

6.85 

12,220 

8.80 

16, 016 

10.75 

20,050 

12.70 

24,086 

6.90 

12, 310 

8.85 

16,120 

10.80 

20,156 

12.76 

24,190 

6.95 

12,400 

8.90 

16,220 

10.86 

20,260 

12.80 

24,296 

'      7.00 

12,490 

8.95 

16,320 

10.90 

20,360 

12.86 

24,400 

7.05 

12,680 

9.00 

16,426 

10.95 

20,460 

12.90 

24,600 

7.10 

12, 670 

9.06 

16,630 

11.00 

20,565 

12.95 

24,600 

7.15 

12,760 

9.10 

16,636 

11.05 

20,670 

13.00 

24,706 

7.20 

12,850 

9.15 

16, 740 

11.10 

20,776 

13.05 

24, 810 

7.25 

12,940 

9.20 

16,840 

11.15 

20,880 

13.10 

24, 916 

7.30 

13,030 

9.2J> 

16,940 

11.20 

20,980 

13.15 

26,020 

7.35 

13,120 

9.30 

17,046 

11.26 

21,080 

13.20 

25,120 

7.40 

13,260 

9.36 

17, 160 

11.30 

21,185 

13.26 

26,220 

7.46 

13,380 

9.40 

17,256 

11.36 

21,290 

13.30 

26,326 

7.50 

13, 470 

9.46 

17,360 

11.40 

21,395 

13.35 

26,430 

7.55 

13,660 

9.60 

17,460 

11.46 

21,500 

13.40 

26,635 

7.60 

13,650 

9.66 

17,660 

11.60 

21,600 

13.45 

25,640 

7.65 

13,760 

9.60 

17,665 

11.65 

21,700 

13.50 

25,740 

7.70 

13,840 

9.66 

17, 770 

11.60 

21,805 

13.55 

25,840 

'      7.75 

13,930 

9.70 

17,875 

11.66 

21, 910 

13.60 

26,946 

i      7.80 

14,025 

9.76 

17,980 

11.70 

22,016 

13.66 

26,060 

7.86 

14,120 

9.80 

18,086 

11.75 

22,120 

13.70 

26,155 

7.90 

14, 210 

9.85 

18,190 

11.80 

22,225 

13.75 

26,260 

7.95 

14,300 

9.90 

18,290 

11.85 

22,330 

13.80 

26,365 

8.00 

•14,390 

9.95 

18,390 

11.90 

22,430 

13.86 

26, 470 

8.05 

14,480 

10.00 

18,495 

11.96 

22,630 

13.90 

26,670 

8.10 

14,580 

10.06 

18,600 

12.00 

22,635 

13.96 

26,670 

8.15 

14,680 

10.10 

18,706 

12.06 

22,740 

14.00 

26, 776 

8.20 

14,785 

10.15 

18, 810 

12.10 

22,845 

14.06 

26,880 

i      8.25 

14,890 

10.20 

18, 910 

12. 15 

22,960 

14.10 

26,986 

8.30 

14,995 

10.26 

19, 010 

12.20 

23,050 

14.15 

27,090 

8.35 

15,100 

10.30 

19,115 

12.26 

23,150 

14.20 

27,196 

8.40 

16,200 

10.36 

19,220 

12.30 

23, 256 

14.25 

27,300 

8.45 

15,300 

,  10.40 

19, 326 

12.36 

23,360 

14.30 

27, 410 

8.50 

15,400 

10.45 

19,430 

12.40 

23,466 

14.36 

27,620 

8.55 

15,500 

10.60 

19,530 

12.46 

'23, 570 

14.40 

27,625 

8.60 

15,606 

10.66 

19,630 

12.50 

23, 670 

14.46 

27,730 

8.65 

15, 710 

10.60 

19, 736 

12.55 

23,  770 

14.60 

27,835 

,      8.70 

1 

15, 810 

10.66 

19,840 

12.60 

23, 875 

14.55 

27,940 

446 


STBEAM   MEASUREMENTS    IN   1903,  PABT   I. 


[ifo.  W. 


Rating  tdblefor  Grand  River  at  Grand  RapidSf  Mich,  yfrom  January  1  to  DecemberSl,  190S— 

Continued. 


Gaare 
height. 

1 

DLschaige. 

1 

1     Gage 
1   height. 

1 

Discharge. 

1 

1 

Gage 
1   height. 

Discharge.  ' 

1 

Second-feel. 

Gage 
height. 

Discharge. 

Feet. 

Second-ffet.  \ 

1 

1       f\(Xt. 

1 
Second-feet. 

Fixt. 

Ftei. 

Sfcond-fr^t 

14.60 

28,045  1 

15.00 

28, 895 

15.40 

29,770 

15.80 

30,6o0 

14.65 

28,150 

15.05 

29,000 

15.45 

29,880  ' 

15.85 

30,760 

14.70 

28,255 

15.10 

29, 110  1 

1     15.50 

29,990 

15.90 

30,870 

14.75 

28,360 

15.15 

29,220  1 

15.55 

30,100  ' 

15.95 

30,980 

14.80 

28,470  1 

15.20 

29,330 

15.60 

30,110 

16.00 

31,090 

14.85 

28,580  1 

15.25 

29,440 

15.65 

30,320 

16.05 

31,200 

14.90 

28,685 

15.30 

29,550 

15.70 

30,430 

1 

1 

14.95 

28, 790  ' 

1 

'     15.35 

29,660 

1 

15.75 

30,540 

1 

Mean  daily  dischargey  in  necond-feety  of  Grand  River  ai  Grand  Rapidti^  Mich.  ^  for  I90S. 


Day. 


Jan. 


1 («) 

2 1  6,fi06 

8 j  6,760 

4 1  («) 

6 6,800 

6 '  6,680 

7 ,  6.H40 

8 7,170 

9 7,770 

10 8.060 

11 1  («) 

12 '  8,680 

IS I  8,875 

14 1  9,140 

15 9,450 

16 9,770 

17 9,530 

18 («) 

19 8,370 

20 7,5a'> 

21 6,580 

22 6.070 


23 5,960 

24 1  5.4H5 

25 '   (n) 

26 4,590 

27 4.695 

28 '  4,C«) 

29 j  6,250 

80 '  10,310 

31 '  11,950 


(«) 
13,650 
13,886 
14,680 
14,680 
13,560 
12,535 

(a) 

11, 100 
10,015 
8,875 
8,565 
8,330 
8,490 

(«) 
9,570 

10,390 
14,345 
14,025 
13,:i80 
12,940 

(°) 
10,430 

9,570 

8, 56»'> 

7,840 

7, 505 

9, 335 


(«) 
12,310 
13, 120 
13,930 
14,890 
16,120 
17,610 

(") 
(«) 


9,100 
8,180 
7,580 
7.355 
7,240 
6,980 

(«) 
6,  (KJo 
5, 520 


Apr. 

6,305 
6,156 
5,230 
5,230 

(°) 
5,380 

5,960 

6,470 

6,680 

6,470 

6,180 

(°) 
9,770 

12,580 

14,995 

17,770 

20,565 

20,880 

(«) 
18,085 
15,810 
13,560 
11,590 
9,670 
9,850 

(") 
7,580 
6,H40 
6,400 
5,810 


May. 

5,380 
4,800 

(«) 
4,810 

4,030 

3,890 

3,745 

3,470 

3,335 

(«) 
3,075 

2,945 
2,810 
2,880 
2.675 
2,M5 

(«) 
2,405 
2,405 
2,265 
2,265 
2,610 
2,610 

(") 
2,740 

3,010 

4,100 

4,380 

4,170 

(") 
(«) 


Mean 


7,479  ;  11,094     10,419       9,993     3,314 


July.  '  Aug. 


075 
880 
740 
480 
265 
140 

") 
110 
110  I 
200  I 
405 
265 
950  i 

") 

950 

720  I 

790  I 

080  I 

690  ' 

985  I 

°)  I 
330 

075  ' 

6a5  ' 

890  I 
310 

960  ' 

") 
400 

040  ! 


2,980 
2,740 
2,675 

(«) 

(°) 
2.840 


2, 594 


610 
330 
265 
140 

886 

(") 
560 

690 

496 

180 

310 

886 

(«) 
830 

330 

480 

M5 

545 

4a5 

(") 
265 
015 
230 

280 
200 


Sept,     Oct.      Nov.     Dec. 


2,200 

(") 
1,690 
1,820 
2,265 
2,480 
2,610 
2,676 

(«) 
2,545 

2,330 
2,140 
2,015 
1,950 
1,765 
(a) 

1,495 
1,660 
1,430 
1,560 
1,370  I 
1.370  j 

(°)  ; 

1.885  ] 
2,330  I 
2,480 
2. 810 
4,590 
4.940 
6,400 
6.400 


6,540  • 
6,470  I 
6,180  , 
5,670 
5,080  , 
4.690  I 
4,450  , 
4,170 
4,030 
4.310 
4,660 
4,990 
4,240 
4.030 
3,-745  , 
3,605  I 
3,890  I 
4,450  ; 
4,590  ' 
4,660 
4,870 
5,520 
6,910 
7,090  ! 
6,840  I 
6,540  I 
5,810  I 
6,595 
6,  MO 
6,760  , 


7,280 
6,980 
7,655 
8,390 
7,055 
7.805 
8,950  : 
8,410 
7,880 
7,655 
7,605 
7.090 
6,540 
6,960  ' 
5,670  I 
6.810  I 
5,450  , 
4.940 
4.800  ' 
4,620  ' 
4,310  ' 
4,100  I 
3,670  ; 
3,540  I 
3,270  I 
3,270  I 
3,270  , 
3,270  I 
3,140  I 
3,010  I 
2,945  : 


2,880 

2,610 

2,675 

2.:5» 

2.610 

i;w 

2,610 

2,4ari 

2,480 

2.330 

2.480 

(") 

2.480 

2,4* 

(«) 

2.  as 

2,405 

2.26.i 

2,4(» 

2,405 

2,880 

2,«fi 

2,480 

2.300 

2.480 

(«1 

2,610 

3,60f) 

(«) 

3.2T0 

3.010 

3,270 

8.140 

3,33.i 

3,140 

3,075 

3,140 

^,m 

3.075 

(o) 

2,740 

3.140 

(«) 

8,010 

2,740 

2.NH0 

^4880 

2.945 

2.810 

CI 

2,015 

3.745 

2,380 

(«) 

2,080 

4.240 

(«) 

1.310 

2.610 

4.170 

4,100 

200  ,  2,559 


5,184     5,615  I  2,640 


3,0U 


a  No  record. 
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JEsHmated  monthly  ducharge  of  Grand  River  at  Grand  Rapidsy  Mich.,  for  1903. 

[DralnaKe  area.  4,900  Hquarc  miles.]  ' 


DiM'harKi'  In  Hceond-feet. 


R!in-t)ff. 


Month. 


Maximum.     Minimum. 


Mean. 


January 11, 950  4, 590         7, 479 

February 14,680  7,505  |     11.094 

March  2-7,  23-28,  30, 31 I ,     10,419 


April I       20,  880 


Mav 

June 

Jnlv 

August 

September, 
October  .. 
November . 
December  . 


5,380 
4,310 
2,980 
6,400 
7,090 
8,950 
3,140 
4,  310 


5, 155 
2,265 
1,690 
1,180 
1,370 
3,605 
2,945 
2,015 
2,200 


9,993 
3, 314 
2,594 
2,200 
•2, 559 
5,184 
5, 615 
2,640 
3,018 


Second-feet 

per  Miuare 

mile. 


1.53 

2.26 

2.13 

2.04 

..68 

.53 

.45 

.52 

1.06 

1.15 

.54 

.62 


Depth  in 
inches. 


1.76 

2.35 

2.46 

2.28 

.78 

.59 

.52 

.60 

1.18 

1.33 

.60 

.71 


CROCKERY  CREEK  AT  8LOCUMS  GROVE,  MICH. 

Crockery  Creek  is  a  tributary  of  Grand  River,  Michigan.  It  rises 
in  T.  11  N.,  R.  13  W.,  and  flows  southerly  through  central  Muskegon 
County,  entering  Gmnd  River  10  miles  from  Lake  Michigan.  A 
gaging  station  was  established  at  the  Toledo,  Saginaw  and  Muskegon 
(Pere  Marquette  system)  Railroad  bridge  at  Slocum  station,  on  the 
north  branch  of  the  stream,  October  1, 1902.  The  gaging  station  was 
established  in  cooperation  with  Charles  W.  Garfield,  president  of  the 
8tat€  forestry  commission,  and  Walter  C.  Winchester,  of  the  Foster- 
Winchester  Lumber  Company,  of  Grand  Rapids.  The  gage  scale  is 
attached  vertically  to  the  bridge  piling  on  the  left-hand  end,  down- 
stream side  of  the  bridge.  December  6,  1902,  the  record  was  discon- 
tinued for  the  winter,  owing  to  obstruction  of  the  stream  channel  by  ice. 

The  bench  mark  is  the  top  of  the  timber  pile  coping  over  the  gage; 
elevation,  100  feet.  The  elevation  of  the  zero  of  the  gage  is  82.43 
feet. 

The  gage  is  located  about  1,000  feet  below  a  dam  forming  a  log 
pond  for  the  Foster-Winchester  sawmill.  The  pond  level  is  regulated 
by  flashboards,  and  the  flow  past  the  gage  varies  accordingly. 

The  length  of  the  stream  above  the  gaging  station  is  about  10  miles. 
Beginning  at  Slocum,  extending  upstream  and  covering  an  aggregate 
area  of  between  5,000  and  6,000  acres,  is  a  hard-wood  and  hemlock 
forest  which  is  now  being  lumbered.  The  remainder  of  the  basin  is 
mostly  cleared  and  much  is  under  cultivation.     The  soil  is  sandy,  and 
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after  the  timber  is  cut  the  hitherto  forest-covered  area  rapidly  grows 
up  to  brush  and  shrubs,  so  that  the  soil  is  shaded  and  protected  much 
as  in  the  ori^nal  forest. 

Aside  from  the  lumbering  dam  at  Slocuni,  there  are  no  lakes  or 
dams  within  the  basin  above  the  point  of  gaging. 

The  observations  at  this  station  during  1903  have  been  made  und<*r 
the  direction  of  R.  E.  Horton,  district  h3'drographer. 

Mean  daily  gage  height,  infeeiy  of  Crockery  Creek  at  Slocum  Grove ,  Mich.,  for  J  90S. 


Day. 


1 
2 
8 
4 
5 
6 
7 
8 
9 
10 
11 


Apr. 

May. 

1 
June. 

1.70 

1.30 

1.50 

2.00 

1.20 

1.60 

1.50 

1.20 

1.30 

1.40 

.90 

1.00 

1.40 

1.40 

1.60 

1.40 

1.30 

1.60 

1.30 

1.20 

1.70 

1.20 

1.00 

1.60 

1.20 

1.10 

1.00 

1.00 

1.00 

1.50 

1.30 

.90 

1.60 

Day 


12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
22 


1.90 
2.10 
3.20 
3.20 
2.70 
2.80 
2.60 
2.10 
1.80 
1.10 
1.00 


1.00 
.80 

1.10 

1.00 
.90 
.80 
.80 

1.00 
.70 
.70 

1.40 


June. 


Day. 


Apr.  '  May. 


1.70 

|23 

1.50 

1.10 

1.60 

24 

1.30 

.80 

1.70 

25 

1.30 

1.10 

1.80 

26 

1.20 

2.00 

1.70 

27 

1.30 

2.40 

1.70 

» 

1.10 

2.60 

1.80 

29 

1.50 
1.60 

?.30 

1.40 

30 

2.00 

1.60 

1  31 

1  40 

1.70 

1 

1 

1.40 

1 

1 

June. 

1.50 
1.00 
1.40 
1.60 
1.60 


GRAND   RIVER   AT   NORTH   LANSING,  MICH. 

This  station  was  established  March  2,  1901,  by  H.  K.  Vedder.  It  is 
located  at  the  Seymour  Street  Bridge  a  short  distance  below  the  North 
Lansing  dam.  About  November  8,  1901,  a  low,  submerged  dam  was 
constructed  a  short  distance  downstream  from  the  gaging  station  to 
supply  water  to  the  factory  of  the  Michigan  Beet  Sugar  Company. 
The  diversion  at  this  point  is  small  compared  with  the  flow  of  the  stream. 
In  order  to  determine  the  effect  of  the  submerged  dam  on  the  gage 
readings  a  second  gage  was  established  a  short  distance  downstream 
and  comparative  readings  were  taken.  The  gage  readings  made  prior 
to  the  construction  of  the  dam  have  been  corrected  from  the  data  thus 
obtained.  The  vertical  gage  is  attached  to  the  downstream  end  of  the 
central  pier  of  the  bridge.  It  is  read  twice  each  day  by  Thomas 
Costigan.  Discharge  measurements  are  made  from  the  two-span 
bridge  to  which  the  gage  is  attached.  Each  span  has  a  length  of  92 
feet.  During  low  water  the  bridge  makes  a  slight  angle  with  the 
normal  to  the  direction  of  the  current,  at  one  side  of  the  stream.  The 
bed  of  the  stream  is  composed  of  gravel  and  silt  and  is  thickly  over- 
grown with  weeds  above  the  bridge.  The  current  becomes  sluggish 
at  low  stages.  The  channel  is  nearly  straight  for  200  feet  above  and 
below  the  station. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R,  E.  Horton,  district  hydrographer. 
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Discharge  inf<umr&inents  of  Gntnd  River  ai  yorth  Latiating,  Mich.,  in  WOS. 


Date. 


HydittKntphor. 


Maivh  4 , 
March  9 . 
March  10 


Ilorton  and  Rounder 

V 

K.  P.  Roundev 

do 


May  14 \  W.  M.  Gregory 


Sept4*inl)er  1 
June  — 


do 

H.  K.  Vedder. 


hlifhL  i  W'^h*nre. 


Fret. 
8.38 

10.08 
9.65 
2.62 
6.60 
2. 53 


Second-feet. 
4,546 
6,604 
6,308 

605 
1,850 

521 


Mef.in  daily  gage  height,  in  feel,  of  (irnnd  River  at  XorOi  lAttising,  ^fich.,  for  190S. 


Day. 

Jaii. 

• 

3.ao 

Feb. 
6.76 

Mar. 

Apr. 
3.81 

May. 

3.78 

June. 
2.29 

July. 
2.60 

Auk. 

2.88 

Sept. 

5.58 

Ot^t. 
2,95 

Nov. 

Dec. 

1 

7.82 

2.15 

1.85 

2 

3.38 

6.48 

8.30 

3.78 

3.60 

2.28 

2.39 

2.86 

5.38 

3.08 

2.10 

1.75 

3 

S.55 

6.12 

8.46 

4.05 

3.42 

2.05 

2.90 

3.15 

4.89 

2.95 

2.15 

1.85 

4 

3.89 

6.66 

8.30 

4.52 

3.66 

2.04 

2.71 

3.32 

4.40 

3.15 

2.10 

2.06 

o 

4.05 
3.95 

5.10 
4.81 

8.08 
8.08 

5.38 
5.98 

8.70 
3.59 

2.02 
1.90 

2.76 

2.58 

3.85 

4.18 

4.04 
3.66 

3.30 
3.15 

2.15 
2.35 

2.26 

6 

1.82 

m 

1 

3.92 
3.92 

4.49 
4.18 

8.80 
10.22 

6.47 
6.25 

3.40 
3.25 

2.20 
3.05 

2.69 
2.52 

3.86 
3.62 

3.46 
3.05 

3.80 
4.75 

2.82 
2.12 

1.86 

8 

1.76 

9 

3.40 

4.04 

10.24 

5.62 

3.08 

3.02 

2.42 

3.61 

2.98 

4.60 

2.28 

1.86 

10 

3.30 

4.08 

9.58 

4.98 

3.10 

2.80 

2.42 

3.26 

3.10 

4.24 

2. 15 

2.06 

11 

3.40 

4.16 

9.02 

4.90 

2.88 

2.35 

2.26 

3.22 

2.85 

3.92 

2.25 

2.36 

12 

8.25 

4.61 

8.55 

6.82 

2.68 

2.22 

2.41 

3.08 

2.80 

3.82 

2.35 

2.45 

13 

3.45 

5.08 

8.00 

8,20 

2.56 

2.14 

2.40 

2.95 

2.90 

3.55 

3.20 

1.96 

14 

3.19 

5.68 

7.52 

10.06 

2.30 

2.29 

2.00 

2.96 

3.20 

3.25 

2.95 

2.26 

lo 

3.08 

5.60 

6.98 

11..^ 

2.28 

2.12 

2.40 

3.05 

3.60 

3.15 

2.68 

2.15 

16 

2.99 

6.26 

6.52 

11.18 

2.45 

2.02 

2.09 

2.98 

4.50 

2.96 

2.69 

2.06 

17 

2.96 

5.18 

6.26 

10.02 

2.30 

1.88 

1.75 

3.08 

5.C6 

2.78 

2.70 

1.96 

18 

3.04 

6.08 

6.14 

8.75 

2.11 

1.94 

2.68 

2.78 

6.24 

2.82 

3.58 

1.85 

19 

3.08 

4.95 

5.95 

7.70 

2.05 

2.05 

3.54 

2.65 

6.15 

2.72 

3.52 

1.96 

20 

2.90 

4.80 

5.68 

6.80 

2.06 

2.19 

3.55 

2.75 

5.75 

2.64 

3.15 

2.00 

21 

2.82 

4.45 

5.31 

6.15 

2.02 

2.42 

3.M 

2.88 

5.20 

2.65 

2.75 

2.05 

22 

2.78 
2.66 

4.08 
4.02 

5.  as 

4.99 

5.60 
5.26 

1.98 
2.19 

2.42 
3.25 

3.19 
3.38 

2.45 
2.60 

4.70 
4.50 

2.56 
2.75 

2.42 
2.65 

2.15 

23 

2.05 

24 

2.62 
2.68 

8.90 
3.79 

4.92 
4.84 

5.02 
4.95 

2.70 
2.75 

4.0') 

3.88 

3.40 
3.39 

3.08 
3.62 

3.90 
3.68 

2.42 
2.60 

2.55 
2.50 

2.25 

25 

2.42 

26 

2.61 
2.68 

3.62 
3.56 

4.55 
4.40 

5.12 
4.95 

2.92 

2.86 

3.65 
8.30 

3.28 
3.12 

3.78 
3.80 

3. 4o 
3.40 

2.68 
2.55 

2.  as 

2.25 

2.96 

27 

2.80 

28 

3.14 
5.65 
7.30 
7.25 

-04— 

6,76 

4.28 
4.22 
4.09 
3.96 

4.65 
4.46 
4.10 

2.82 
2.55 
2.60 
2.45 

3.10 

2.78 

2.62 

....... 

3.18 
3.29 
3.16 
3.10 

4.70 
5.50 
6.98 
5.90 

3.32 
8.21 
3.00 

2.52 
2.35 
2.36 
2.20 

2.16 
1.95 
2.00 

2.78 

29 

2.46 

30 

2.35 

81 

2.22 

iRa  97- 
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Rating  table  for  Grand  River  at  North  Laming ^  Mich,  y  from  March  ,i,  190 J y  to  Drcenilfer 

Sly  1903  a 


(TOge 
height. 

Discharge. 

Srcfyiul-Jcet. 

1 

Gage 
height. 

Diwiharge.  | 
Secoiul-fcet.    , 

Gage 
height. 

Feet. 

1 
DiRcharge. 

1 
Serond-fert.  \ 

I 

1 

Gafe 
height. 

I>i«rhaigi' 

Feet. 

Ff'H. 

Feei. 

1 

1.00 

80 

'     3.60 

980     , 

6.20 

2,540 

8.80 

,       5, 110 

1.10 

108     \ 

,     3.70 

1,030 

6.30 

2,610 

1     8.90 

5,250 

1.20 

i:^ 

3.80 

,080     , 

6.40 

2,690     1 

'     9.00 

5,380 

1.30 

164     ' 

1     3.90 

,130 

6.50 

2,760 

9.10 

5,530 

1.40 

192 

4.00 

* 

,180     . 

6.60 

2,840 

9.20 

5,680 

1.50 

220 

4.10 

,230     1 

6.70 

2,920 

9.30 

5,820 

1.60 

248 

4.20 

,290     i' 

6.80 

3, 010 

9.40 

5, 970 

1.70 

276     1 

4. 30 

,340     1 

6.90 

3, 090 

9.50 

^120 

1.80 

:{04 

4.40 

,400     i 

7.  DO 

3, 170 

9.60 

6,300 

1.90 

332 

4.  50 

,450     ' 

7.10 

3,260 

9.70 

6,480 

2.00 

360 

;     4.60 

,510    |! 

7.20 

3, 350 

i     9.80 

6,650 

2.10 

392 

4.70 

,570 

7.30 

3,450 

9.90 

6, 830 

2.20 

424 

4.80 

^ 

,630     , 

7.40 

3,540 

10.00 

7,010 

2.30 

456     1 

4.90 

,690 

7.50 

3, 630     1 

10.10 

7,210 

2.40 

488     ' 

1     5.00 

^ 

,750     ' 

7.60 

3,  730 

10.20 

7,410 

2.50 

520 

5. 10 

1 

,810 

7.70 

3,8:^ 

10.30 

7, 610 

2.60 

558 

1     5. 20 

,870     ,' 

7.80 

3,930     1 

10.40 

7,810 

2.70 

596 

5.  30 

,940     ' 

7.90 

4,030 

'  10.50 

8,(X)0 

2.80 

634     1 

5.  40 

,000 

8.00 

4,130     \ 

1  10.60 

8,200 

2.90 

672 

5. 50 

,060    ' 

8.10 

4, 250     1 

1  10.70 

8,400 

3.00 

710 

5.  60 

1 

130 

8.20 

4,360 

'  10.80 

8,600 

3.10 

754     i 

5.70 

190 

8.30 

4,480 

10.90 

8,800 

3.20 

798 

1     5.80    . 

2 

,260 

8.40 

4,590 

11.00 

9,000 

3.  30 

842 

5.90 

2, 

,320     1, 

8.50 

4,710 

3.40 

886 

1     6.00 

2, 

390     '' 

ll 

460     1 

8.60 

4,840 

3. 50 

930     ■ 

1 

'     6.10 

1 

2, 

8.70 

4,980 

Gage  read  to  ^-tentliH  ft»et;  diHcharge  taken  <mt  from  meaiiH  to  J  tenths;  disehaixe 
corrected  from  special  measurements  for  oljstruction  l)y  lieet-eagar  dam  when 
necessary. 


nFrom  March  3  to  Noveml*er  10, 1901,  inclu.sive,  only  applicable  to  corrected  gage  hcightn. 
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Mean  daily  dischnrtje,  in  ^ecmid-feety  of  Grand  River  at  North  JAtntdng,  Mich.,  for  1903. 


Day. 


1. 
2. 
3. 
4. 
5. 
6. 

». 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22- 
ffl. 
24. 
i5. 
26. 
27. 
28. 


t  Jan. 

M2 
875 
955 
1»130 
1,205 
1,155 
1,155 
1,002 
886 
842 
886 
820 
90K 
798 
743 
710 
691 
732 
743 
672 
644 
634 
577 
668 
586 
558 
586 
776 


29 2,160 

30 3,450 

31 !  3,400 


Mean. 


1,025 


Feb. 

2,965 
2, 742 
2,442 
2,160 
1,810 
1,690 
1,450 
1,275 
1,205 
1,218 
1,260 
1,510 
1,796 
2, 175 
2,130 
1,905 
1.856 
1,795 
1,720 
1.630 
1,425 
1,218 
1.192 
1,130 
1,080 
992 
955 
2,225 


Mar.     Apr. 


1,674 


3,965 

4,480 

4,670 

4,480 

4,220 

4,220 

5,110 

7,460 

7,510 

6,255 

5,418 

4,775 

4,130 

3,«i5 

3,150  «9 

2,780  «9 

2,575     7 

2,500     5 

2,Sv>  I  3 

2,175  !  3 

1,940 

1,780 

1,750 

l,7aT 

1,660 

1,480 

1,400 

1,328 

1,902 

1,230 

1,155 


080 
068 
205 
465 
985 
372 
742 
575 
145 
735 
690 
080 
360 
110 
800 
400 
060 
045 
830 
010 
500 
130 
905 
765 
720 
825 
720 
540 
425 
230 


May. 

1,068 
930 
897 
1,005 
1.030 
980 
886 
820 
743 
7M 
662 
586 
539 
456 
448 
504 
456 
392 
376 
376 
868 
853 
424 
596 
615 
682 
653 
644 
539 
558 
604 


June. 

456 
448 
376 
376 
368 
332 
424 
732 
721 
634 
4T2 
432 
408 
456 
400 
368 
325 
346 
376 
424 
496 
496 
820 
1,205 
1,118 
1,005 
842 
754 
624 
568 


July. 

520 
488 
6T2 
596 
615 
548 
558 
530 
496 
49C 
440 
488 
488 
360 
488 
392 
290 
586 
955 
955 

798 
875 
886 
886 
831 
765 
787 
^2 
776 
754 


3,810  I  3,016         640 


560 


646 


Auk. 

662 
653 
776 
853 

i,ia5 

1,275 

1,105 

992 

930 

820 

809 

713 

691 

691 

732 

700 

743 

624 

577 

615 

662 

504 

520 

743 

992 

1,068 

1,080 

1,570 

2,060 

2,372 

2,320 

969 


Sept. 

2, 112 

1,985 

1,690 

1,400 

1,205 

1,005 

908 

732 

700 

754 

G53 

634 

672 

798 

980 

l,4oO 

2,160 

2, 575 

2,600 

2,225 

1,870 

1,570 

1,460 

I'.ISO 

1,018 

908 

886 

853 

798 

710 


Oct    I  Nov.     Dw. 

I 

691  I 

743 

691  I 

776 

842 

776 
1,080 
1,600 
1,510 
1,815 
1,142 
1,092 

955 

820 

776 

691 

624 

644 

606 

577 

577 

539 

615 

496 

558 

586 

539 

530 

472 

472 

424 


408 

392 

408 

392 

408 

472 

464 

400 

448 

408 

440 

4T2 

798  ' 

691  , 

586 

558 

596 

968 

942 

776 

615 

496 

577 

539 

520 

472 

440 

408 

346 

360 


1,278  ;   766 


818 
290 
318 
376 
440 
801 
818 
290 
318 
876 
472 
604 
346 
440 
406 
376 
346 
318 
846 
860 
376 
408 
876 
440 
496 
691 
634 
624 
504 
472 
432 


527 


410 


a£gtiinaied  by  logarithmic  extension  of  rating  curve. 
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Eittimated  monthly  disdiurge  of  (irand  River  (U  North  Jxinsing,  Mich,^  for  1904. 

[Drainago  area,  1,230  square  mile«.] 


Mouth. 


Discharge  in  sei'ond-feet. 


Run-off. 


Maximum. 


Januarv 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


3,450 

2,965 

7, 510 

9,800 

1,068 

l,2a5 

955 

2, 372 

2,  575 

1,600 

%8 

691 

9,800 


Minimum. 

Mean. 

558 

1,025 

955 

1,674 

1,155 

3,  310 

1,068 

3,016 

Second-feet 

per  muare 

mile. 


Depth  in 
inchc'*. 


353 
325 
290  I 
504  I 
634  I 
424 
346 
290 

290 


I 

1 

I 

1 
640  I 

560  i 

646 

969 

1,278 

766 

527 

410 


0.83 

1.:^ 

2.69 
2.45 
.52 
.46 
.53 
.79 
1.04 
.62 
.43 
.33 


1,235 


1.00 


0. 1*0 
1.41 
3. 10 
2.  7:l 

.60 


52 


.61 
.91 
I.IH 
.71 
.48 

13.  m 


RED   CEDAR   RIVER  AT   AGRICULTURAL   COLLEGE,  MICH. 

This  gaging  station  was  establinhed  August  30,  1902.  The  gage  is 
located  at  the  highway"  bridge  just  below  the  Agricultural  College 
grounds.  The  bridge  hiis  a  single  span  of  75  feot  between  abutments. 
The  bed  is  of  sand  and  gnivel,  fairly  smooth  and  permanent.  The 
channel  is  straight  for  a  distance  of  about  400  feet  downstream  from 
the  gage.  A  short  distance  upstream  is  a  low  dam  forming  an  ice 
pond,  below  which  the  stream  does  not  ordinarily  freeze  over.  In  this 
stretch  of  the  river  is  the  railroad  bridge  of  the  college  spur  of  the 
Pere  Marquette  Railroad,  from  which  gagings  are  made  at  high  water 
or  when  the  stream  is  frozen  across  at  the  gaging  station.  Near  this 
bridge  low-water  measureme'nts  are  also  made  by  wading.  The  gage 
is  of  the  usual  wire  type,  and  is  attached  to  the  downstrcHni  guard  rail 
of  the  bridge.  The  upstream  corner  of  the  right-hand  wing  wall  of 
the  bridge  abutment  is  used  as  a  ben(^h  mark,  with  an  arbitrary  eleva- 
tion of  100  feet.  The  elevation  of  the  datum  plane  of  the  gage  is 
85.45  feet.  The  gage  is  read  twice  each  day  by  Clifford  Walters.  The 
gaging  station  is  situated  about  4  miles  from  the  mouth  of  the  stream. 
Sycamore  Creek,  an  important  tributary,  enters  in  this  section.  The 
drainage  area  above  the  gaging  station  is  358  square  miles,  and  from 
the  gaging  station  to  the  mouth  of  the  stream  114  square  miles,  making 
the  total  above  Grand  River  472  scjuare  miles.  The  flow  is  sluggish 
at  low  stage  and  the  station  is  subject  to  backwater  from  the  Grand 
River. 


HOYT.] 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrogi-apher. 

Diwhargf  measureinetUa  of  Red  Cedar  River  at  Aifricvilurnl  i'oUeye^  Mich.^  in  190S. 


] 

Date. 

Hydrogni 

Horton  and  Boun 
do 

ipher. 
dev. . 

— 

- 

Gage 
height. 

Discharge. 

March  3 

Peet. 
9.75 
9.48 
9.45 
2.72 
2.98 
7.10 

Secon 
a 

a 

b 

d/eet. 
1,734 

March4 

v^v    J    -    » 

1,516 

MarchS 

K.  P.  Ronn< 
T^ipe  and  Ci 

[ley.-- 

2,062 

May  15 

^/     •■  — 
recrorv 

112 

June  30- ... 

W.  M.  Gregory  . . 

130 

September  1 

do 

841 

1 

«At  Flint  and  Pere  Marquette  Rai 
inchfs  at  gage. 
<>  Approximate. 

Mean  daily  gage  height ^  infeety  o 

Iroad  bridge,  Agricult 
f  Red  Cedar  River  a 

ural  Co 

i  Agrk 

July. 

2.78 
3.47 
4.27 
3.70 
3.30 
2.95 
2.82 
2.65 
2.55 
2.47 
2.40 
2.35 
2.22 
2.18 
•2.08 
1.98 
1.88 
2. 35 
3.60 
3.58 
8.40 
3.62 
3.97 
3.70 
3.32 
3.02 
2.82 
2.70 
2.80 
2.68 
2.52 

llcgegi 

mllurn 

Aug. 

2.42 
2.38 
2.40 
2.70 
3.42 
3.82 
3.48 
3.18 
2.88 
2.62 
2.68 
2.50 
2.40 
2.32 
2.00 
2.22 
2.10 
2.18 
2.18 
2.30 
1.95 
2.08 
1.88 
2.3» 
2.92 
3.15 
3.36 
4.90 
6.08 
6.82 
7.12 

'ounds. 

IColUi 

Sept. 

7.10 
6.80 
6.18 
5.45 
4.76 
4.10 
3.68 
3.48 
.3.45 
3.35 
3.32 
3.18 
3.10 
3.30 
4.25 
6.22 
7.15 
8.10 
7.82 
7.0O 
6.32 
5.75 
5.08 
4.40 
3.90 
3.58 
3. 52 
3.60 
3.40 
3.  -25 

River  frozen 
gey  Mich. y  for 

7  to  12 

190S. 
Dec. 

Day. 

Jan. 

Feb. 

Mar. 

9.70 
9.63 

Apr. 

May. 

3.70 
3.60 

June. 

2. 32 
2.40 
2.37 
2.37 
2.30 
2.27 
2.25 

OiX. 

Nov. 

2.65 
2.62 
2.70 
2.68 
2,65 
2.60 
2.60 
2.70 
2.52 
2.62 
2,60 
8.18 
3.85 
3.76 
3.55 
3.58 
4.02 
4.05 
3.75 
3.35 
8.50 
8.42 
3.25 
3.32 
3.28 
3.30 
3.12 
2.95 
2.95 
2.72 

1 

4.30  1    8.65 
4. 03       8. 27 

8.70 
3.78 

3.18 
3.20 
8.18 
3.28 
3.48 
3.30 
3.55 
4.48 
4.92 
4.52 
4.10 
3.85 
3.62 
3.48 
3.35 
3.30 
3.30 
3.20 
8.15 
8.10 
3.05 
2.92 
2.90 
2,82 
2.72 
2.70 
2.78 
2. 75 
2.?2 
2.75 

2.70 

1 

2.80 

•> 

2.90 

3 

4.82 
5.02 
5.48 

7.88 
7.50 

9.62  J    4.35       3.55 
9.55       5.20       4.15 
9.25  i     5.87  1    3.95 
9. 17       6. 60  '    3. 72 
9.00  1     7.  18  '     3.52 

2.75 

4 

2.72 

5 

2.65 

6 

5.38       6.40 
5.13       6.05 
4.78       5.30 
4.25       4.93 
4.23  ;    5.00 
4.13       5.38 
3. 98       6.  '.in 

2.68 

7 

2.50 

8    . 

9.42 

R  K7         a  9^  1      9   \ti 

2  75 

9 

9.35       5.91  1    3.25 

2.32 

2.70 

10 

8.97  !     5.22  !     3.10  1     2.36 

2.68 

11 

8.85       5.07  1    2.92 
8.68       7.67       2.82 

2.45 
2.35 

2.65 

12 

2.70 

13 

3.83 
3.80 
3.78 
3.70 
3.75 
3.73 
3.63 
3.55 
3. 50 
3.48 
3.40 
3.43 
3.35 
3.38 
3.55 
4.60 
7.68 
9.13 

7.33 
7.62 
7.18 
5.85 
5.47 
5. -23 
4.80 
4.25 
4.22 
4.10 
4.03 
3.98 
8.92 
3.90 
4.37 
8.16 

8.15       8.85       2.75       2.30 
7.60       9..55  1    2.70       2.55 
6  87  1  10  07  1     2  67       2  AO 

2.65 

14 

15 

2,72 
2  65 

16 

6.45  ;  10.02       2.65 

2. 42 

2.86 

17 

IS 

6. 15 
5.92 

9.55  1    2.57       2.50 

2.95 
3.00 

19 

20 

5.60  '     7.96  ;    2.62       2.62 
5.45       7.12       2.75       2.90 

2.90 
2.92 

21 

5. 10  1    6. 18  1    2. 55 

3. 27 

2.90 

•22 

4.75  i     6.45       2.62       3.45 

8.18 

•23 

4.50 

4.92        2.72  ,     4.85 

3.20 

24 

25 

"26 

^  1       —     1 
4. 60  ,     4. 70  1    3. 10 

4.50  1     5.10       3.15 
4.42       5.35       3.12 

5.70 
5.45 
.5.02 

8.20 
8.25 
3.20 

'27 

4.28 
4.40 

5.02  1    3.12       4.50 
A.m  ,     3.15  '     3.87 

8.20 

28 

8.10 

29 

1 
4.22       4.20       2.87       3.35 

8.22 

30 

4.a5  »     3.82       2.65 

3.00 

8.25 

81 

9.23    

3.85 

2. 55 

3.22 

------- 
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Rating  table  for  Red  Cedar  River  at  Agricultural  College^  Micluy  from  August  Sl^  IUCk' 

to  December  31  j  1903,^ 


CJHgC 

height. 

Dischaige. 

1 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Pset. 

1 

Second-feeL 

Esei. 

Second/eel 

1.50 

15 

1 

3.40 

179     1 

5.30 

451 

1.55 

■18 

3.45 

184 

5.35 

460 

1.60 

22 

3.50 

190 

5.40 

468 

1.65 

26 

3.55 

196 

;     5.46 

476 

•1.70 

29 

3.60 

202 

!     5.50 

485 

1.75 

32 

3.65 

208 

5.55 

494 

1.80 

36    , 

3.70 

214 

5.60 

504 

1.85 

40    1 

3.75 

220 

5.65 

514 

1.90 

43 

3.80 

226 

5.70 

523 

1.95 

46    1 

3.85 

232 

5.75 

532 

2.00 

50    1 

1 

3.90 

238 

5.80 

542 

2.05 

54    1 

3.95 

244     , 

5.85 

552 

2.10 

58 

4.00 

250 

5.90 

561 

2.15 

61     , 

4.05 

257     1 

5. 95 

570 

2.20 

65    ' 

1 

4.10 

264 

6.00 

580 

2.25 

69     1 

4.  15 

271 

6.05 

591 

2.30 

72 

4.20 

278 

6.10 

602 

2.35 

76 

4.25 

285 

6.15 

613 

2.40 

80 

4.30 

292     ' 

6.20 

624 

2.45 

84 

4.35 

299 

6.25 

635 

2.50 

88 

4.40 

306 

6.30 

646 

2.55 

92 

4.45 

313     1 

6.35 

657 

2.60 

98 

4.50 

320 

6.40 

668 

2.65 

102 

4.55 

328     ' 

6.45 

679 

2.70 

107 

4.60 

3;^6 

1     6.50 

690 

2.75 

112 

4.65 

344     1 

'     6.55 

704 

2.80 

116     1 

4.70 

1 

a52 

'.     6.60 

717 

,   2.85 

122 

1 

4.75 

1 

360 

,     6.65 

730 

2.90 

126 

1     4.80 

368 

'     6.70 

1 

744 

2.95 

131 

4.85 

376     ' 

6.75 

758 

3.00 

\m 

4.90 

384 

"6.80 

771 

3.05 

141 

'     4.95 

392     ' 

6.85 

784 

3.10 

146 

5.00 

400 

'     6.90 

798 

3.15 

152 

5. 05 

408 

6.95 

812 

3.20 

158 

5.10 

417     ! 

7.00 

825 

3. 25 

163 

5.15 

426 

1 

7.a5 

840 

3.30 

168 

5.20 

434     1 

7.10 

856 

3.  %^ 

174 

5.25 

1 

442 

1 

7.15 

872 

Ret. 

7.20 

7.25 

7.30 

7.35 

7.40 

7.45 

7.50 

7.55 

7.60 

7.65 

7.70 

7.75 

7.80 

7.85 

7.90 

7.95 

8.00 

8.05 

8.10 

8.15 

8.20 

8.25 

8.30 

8.35 

8.40 

8.45 

8.50 

8.55 

8.60 

8.65 

8.70 

8.75 

8.80 

8.85 

8.iK) 

8.95 

9.00 

9.05 


DischaTve. 


SeeoHd-feti. 
887 
9i"r2 
918 
934 
949 
9&i 
980 
1.000 


020 
(MO 
060 
080 
100 
120 
140 
160 
180 
210 
240 
260 
290 
320 
340 
370 
400 
420 
450 
480 
520 
550 
590 
020 
tioO 
690 
720 
760 
790 
830 


flCorrtH'tion  nooesaary  during  frozen  iK'riods. 
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Rtiting  ioiAeJor  Hed' Cedar  River  at  Agricultural  CoUtge,  Mich.y  frtnn  Auffmti  .y/,  ///^-?,  to 

December  31,  190S—Vin\\\nmH{. 


heiX      Di^^harge. 


9.10 
9.15 
9.20 
9.25 
9.30 
9.a5 


1,870 
1,910 
1,950 
1,990 
2,030 
2,070 


height. 


9.40 
9.45 
9.50 
9.55 
9.60 
9.65 


I)i}4chaiKo. 


height. 


2,110 
2,150 
2,190 
2,240 
2,280 
2,330 


9.70 
9.75 
9.80 

9.90 
9.95 


^ 


DiiM'harKi' 

2,374 
2,420 
2,470 
2,510 
2,560 
2,600 


heiX.   '  '''^^^^^' 


10.00 

10.  a5 

10.10 


2,650 
2,700 
2,  750 


MeandaUy  discharge,  in  second-feety  of  Red  Cedar  River  at  Agricultural  College,  Aficfi., 

for  1902.  a 


Day. 

Aug.  1  Sept. 

(K't. 

717 
646 
514 
417 
336 
451 
561 
485 
408 
328 
264 
226 
226 
214 
208 
202 
190 

Nov. 

152 

146 

146 

141 

136 

264 

384 

352 

292 

257 

221'. 

214 

(ft) 

(b) 

214 

226 

261 

Doc.  1 

Day.      Aug. 
18 

Sfpt. 

Ort. 

179 
179 
190 
174 
l&S 
158 
146 
146 
146 
184 
220 
202 
179 
KW 

2H') 

Nov. 

33t> 
328 
278 
250 
226 
214 
190 
174 
168 
158 
158 
IGH 
174 

Doc. 

1 

29 
32 

179 

40 

50 

214 

2 

168 

278 

19 1 

214 

8 



43 
50 
46 

20 

36 
•29 
18 

.58 

226 

4 

451  1 

21 ' 

338 

B 

417 
3';.8 
264 
238 
238 

22 

657 

6 

36 

43 

36 

40 

36 

50 

50 

58  1 

15 

23 

744 

7 

8 

9 

24 ::::::':::::. 

25 

i 

112 
306 

613 
613 
624 

10 

226   27 442 

202  '  28 ' 561 

190   29 '  771 

2:W  1  30 812 

190  '  31 1   22  

158  ' 

431 

11 

395 

12 

329 

13 

292 

14 

219 

1 
15 

29 
26 

Mean 

in 

:V£i 

16 

16K 
202 

17 

*» 

t              1 

!                      1       1 

■ 

«  Do<!cinbor  27  to  Decenilxr  31,  Htream  fnixeii;  disohurKo  approxlniato. 


t»No  n'<"or<l. 
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Mean  daily  discharge ^  in  second-feet j  of  Red  Cedar  River  ai  AffricultunU  CoUege,  Mlrh., 

far  190S.n 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 


Day. 


Jan.   '  Fob.      Mar. 


209     1,550     1,700 


184  1,320 
209  1,140 
286  I      980 


:t47  ; 
335  , 

263  I 
204  , 
204  ' 
194 
179 
166 


798 
668 
591 
451 
392 
400 
468 
657 
934 


162     1,020 
162         887 


153 
158 
158 
149 
140 
136 
1J6 
128 
\'S1 
125 

128 

I 

196  , 


395 
341 
316 
263 
204 
199 
189 
184 
179 
170 
170 
214 
905 


29 1,060    . 

30 1,910  ,. 

31 !  1,990    , 


Mean 


;«7  I      571 


1,670 
1,630 
1,600 
1,420 
1,370 
1,790 
2, 110 
2,070 
1,760 
1,690 
1,590 
1,260 
1,020 


Apr. 

214 

226 

299 

434 

552 

717 

980 

784 

561 

434 

408 

1,040 

1,690 

2,240 


784  2,700 
679  2,650 
613  2, 240 
561  !  1,650 
504  I  1,160 


476 
417  ! 
360  I 

320  I 

3:»  ! 

320  I 
:306  I 
292  I 
306  ' 
278  , 
257  ' 
232  I 

959 


856 
624 
476 
3»4 
a52 
417 
460 
400 
336 
278 
226 


860 


May.  ,  JuiH>. 


214 
202 
19Q 
271 
244 
214 
190 
174 
163 
146 
126 
116 

112  ! 

107. 
102  I 
102 
92 

84 

98 
112 

92 

98 
107 
146 
152  I 
146  I 
146  I 
152  I 
1-22  I 
102 


92  ' 
143  ! 


ri 

80 

76 

76 

72 

69 

69 

61 

72 

76 

84 

76 

72 

92 

80 

80 

88 

107 

98 

126 

163 

184 

376 

523 

476 

400 

320 

232 

174 

136 


iiy. 

AiMf. 

116 

80 

184 

80 

285 

80 

214 

107 

168 

179 

131 

226 

116 

190 

102 

158 

92 

126 

84 

98 

80 

107 

76 

88 

65 

80 

65 

72 

58 

50 

50 

65 

43 

58 

76 

65 

202 

65 

202 

n 

179 

46  1 

202 

58 

244 

43 

214 

80 

168 

126 

136 

152 

116 

174  1 

107 

384  ' 

116 

602' 

107 

771 

88 

856 

Sept. 


I 
Oct   j  Nov.     IVf, 


856 

158, 

102 

116 

771 

158 

1 

88 

IJi-. 

624 

158 

107 

112 

476 

168 

1 

107 

lOT 

360 

190  ' 

102 

102 

2&1 

168' 

98 

ItC 

214 

196  ' 

9K 

hg 

190 

320 

107 

112 

IM 

384 

88 

107 

174 

320 

98 

107 

168 

264  ' 

98 

102 

158 

232 

158 

107 

146 

202 

232 

73 

168 

190 

220 

77 

285 

174 

196 

73 

624 

168 

202 

S7 

872 

168  ; 

250 

M 

1.240 

158 

257 

97 

1,100 

152 

220 

SO 

825 

146  ; 

174 

90 

646 

141 

190 

90 

532 

126 

179 

113 

417 

126 

1 

163 

113 

306 

116  , 

168 

113 

238 

107, 

168 

117 

202 

107, 

168 

113 

190 

116  , 

146 

113 

202 

112 

131 

105 

179 

107  , 

131 

113 

163 

112) 

107 

117 

107    . 

113 

l- 


132 


172 


423 


173 


152 


103 


« Stream  frozen,  diwhance  approximate,  January  1 
sive;  December  13  to  31,  inclusive. 


154 
to  2(>,  inclusive;  February'  16  to  March  6,  indu 
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J^JiUimated  monthly  discharge  of  Red  Cedar  River  at  Agrictdtural  College ^  Mich. ,  for  190£ 

and  190S. 

[Drainanre  area.  868  square  miles.] 


Month. 


1902 

Septeml)er 

Octolier 

November 

December 

1903. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October  ....- 

Xovemljer 

Deceml)er 

The  year  . . 


Dliichaise  in  aecond-feet. 

Run-off. 

■ 

Miixlmum. 

Minimum. 

Mean. 

Second-feet 

per  BQuare 

mile. 

Depth  In 
inchoH. 

1 

812 

15 

144 

0.40 

0.46 

717 

146 

285 

.80 

.92 

384 

136 

223 

.62 

.69 

744 

158 

322 
337 

.90 

1.04 

1,990 

125 

.94 

1.08 

1        1,550 

170 

571 

1.59 

1.65 

2,110 

232 

959 

2.68 

3.09 

2,700 

214 

.   860 

2.40 

2.68 

271 

84 

143 

^    .40 

.46 

'            523 

61 

154 

.43 

.48 

285 

43 

132 

.37 

.43 

856 

43 

172 

.48 

.55 

1,240 

146 

423 

1.18 

1.32 

384 

107 

173 

.48 

.55 

257 

88 

152 

.42 

.47 

126 

73 

103 

.29 

.33 

2,700 

1 

43 

348 

1 

.97 

13.09 

' 

1 

KALAMAZOO   RIVER   NEAR   ATXECJAN,    MICH. 

A  gaging  station  was  established  at  the  dam  of  the  Kalamazoo  Val- 
ley Electric  Company,  Trowbridge  Township,  6  miles  upstream  by 
river  from  Allegan,  April  4,  1901.  The  dam  is  of  timber  crib  work 
filled  with  stone,  resting  on  a  pile  foundation  in  clay  hardpan.  The 
dam  is  equipped  with  three  Tain  tor  segmental  flood  gates,  each  of  19.7 
feet  clear  width.  In  the  adjacent  power  house,  forming  a  portion  of 
the  dam,  are  eight  43-inch  Leflfel-Samson  turbines  arranged  in  two 
sets  on  a  horizontal  shaft,  each  set  controlled  by  a  separate  governor. 
The  gaging  record  includes  the  number  of  hours  of  daily  run;  the 
average  gate  opening  of  the  turbines,  as  indicated  by  the  index  wheels 
of  the  governors;  the  stage  of  water  on  the  tailrace  gage;  and  the 
reading  of  the  crest  gage.  The  crest  gage  is  set  with  its  zero  at  the 
elevation  of  the  horizontal  spillways  of  20  feet  crest  width  each,  which 
are  closed  by  the  Taintor  gates.     The  crest  gage  also  serves  to  show 
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the  depth  flowing  over  the  crests  of  the  Taintor  gates  or  of  flashboards 
placed  thereon.  A  record  .of  the  opening  and  closing  of  the  Taintor 
gates  is  also  kept.  The  pond  above  the  dam  covers  an  area  of  Ijn'^' 
acre^.  The  turbines  run  continuous!  v  and  the  flow  of  the  stream  i> 
nearly  all  utilized,  except  in  times  of  extreme  freshet.  At  such  timo> 
the  water  level  is  controlled  by  means  of  the  flood  gates  described. 

The  crest  and  tailrace  gages  are  set  with  a  difference  of  elevation  of 

12  feet,  and  both  are  referred  to  the  top  of  the  masonry  pier  at  the 

.  entrance  to  the  flume  as  a  bench  mark.     The  elevation  of  the  zero  of 

the  crest  gage  is  83.95  feet;  that  of  the  zero  of  the  tailrace  gage,  71.i*5 

feet. 

The  effective  head  varies  from  21  to  23  feet.  The  record  is  main- 
tained in  cooperation  with  the  Kalamazoo  Valley  Electric  Company, 
the  gages  having  been  set  under  the  direction  of  H.  C.  Hoagland, 
superintendent.  One  power  plant  of  this  company  contains  a  1.50<'- 
kilowatt  multipolar  generator,  and  the  power  is  used  for  long-distance 
transmission  to  drive  interurban  electric  railroads.  Two  similar 
power  plants,  both  above  the  former,  have  been  erected,  at  which 
similar  records  are  maintained. 

A  measurement  of  the  high-water  discharge  of  North  Branch  Kala- 
mazoo River  at  Albion,  Mich.,  March  9,  1903,  at  the  electric  railroad 
bridge,  showed  the  flow  to  be  232  second-feet,  or  1.68  second-feet  per 
square  mile  from  the  tributary  drainage  area  of  138  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  K.  Vj,  Horton,  district  hydrographer. 

The  following  discharge  measurements  are  ropoi^ted  by  George  S. 
Pier  son: 

October  6,  1895,  river  very  low.  Mean  dischai^e  for  forty-eight  hoiira  over  a 
specially  constructed  weir  on  crest  of  dam  at  Ot*«ego,  251  8econd-ft»et. 

July  9,  1901,  discharge  nieasureinent  by  floats  run  through  a  20-foot  length  of 
cross-section,  652  second-feet;  location,  four  or  five  miles  al>ove  gaging  station  at 
Trowbri<lge  dam,  and  just  above  confluence  of  Pine  Creek. 

Discharge  measurements  of  Kalamazoo  River  were  made  a.s  follows 
during  1903  by  R.  E.  Horton: 

August  1,  1903:  Discharge  measured  at  (/amp  Groun<l  l)ridge,  near  Al]>ion, 
Inflow  junction  of  two  main  branches,  174  second-feet. « 

Auguhst  7,  1903:  North  Branch  Kalamazoo  River  at  bridge  2  miles  south  of 
Bath  Mills,  Mich.;  discharge,  52  second-feet. ^ 

August  8,  1903:  South  Branch  Kalamazoo  River,  near  Condit,  Mich.;  <lij*- 
charge,  120  second-feet  at  head  of  mill  pond. 

Kalamazoo  River  drainage  basin  lies  in  a  morainal  district  underlain 
by  an  artesian  basin  at  considerable  depth.  The  stream  receives  a 
considerable  supply  from  ^springs  issuing  from  a  cusp  of  the  terminal 


aWater  .surfaoo.  hXA  fwt  below  top  of  outsitU*  bridge  chord,  near  left-hand  abutment. 
b  AlM>ve  mill  pond,  water  Hiirface  3.39  feet  Ix'low  top  of  floor  eye  beam;  downstream  Hide,  left-hand 
end. 
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moraine  left  by  a  glacier  of  the  later  ice  epoch.  The  outflow  from  a 
group  of  springs,  known  as  the  Torrey  Springs,  near  Albion,  August 
^,  1903,  was  found  to  be  4.75  second-feet.  Camp  Ground  Spring,  2 
miles  downstream,  3'ielded  in  August,  1903,  0.38  second-foot. 

Aft^an  diiily  discharge ,  in  seoond-feeif  of  Ktdarmtzoo  Rirtr  twar  Allegan,  Mich.,  for  190S.^ 


Day. 


1.. 
2.. 
3.. 
4.. 

5.- 

6.. 
7- . , 

8.. 
9.. 

10. 

11. 

12. 

13. 

14- 

15. 

16. 

17. 

18. 

19. 

•20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

90. 

SI. 


1,(»5 

962 

1,966 

1,857 

1,144 

1,366 

1,142 

1,270 

1,822 

816 

774 

9(%2 

94M 

75M 

1,621 

1,497 

1,491 

1,415 

1,147 

954 

1,149 

1,173 

1,069 

1,03:) 

&I2 

1,640 

1,17S 

2,434 

:{,809 

1,512 

1,626 


Mar.  I  Apr. 


3,239 
2,156 
2,620 
2,476 
2,174 
1.860 
1.751 
1,791 
1,539 
1,732 
1,713 
1,906 
2,021 
1,700 
1,712 
1,375 
1,264 
913 
780 
589 
1,045 
1,706 
1,427 
1,907 
1,607 
1,395 
1,872 
3.241 


8,616 
8,737 
3,740 
3,451 
8,644 
3,434 
3,195 
3,121 
3,577 
3,344 
4,378 
4,359 
3,717 
3,458 
3,065 
2,656 
2,931 
2,355 
2,549 
2,090 
1,790 
1,867 
1,635 
1,882 
1,639 
1,345 
1,410 
1,766 
1,567 
1,309 
1,241 


1,475 
1.477 
1,646 
1,600 
1,982 
1,306 
1,895 
1,893 
1.765 
1,724 
2,846 
2,161 
2,699 
3,396 
3,095 
3,798 
4,336 
4,374 
4,210 
3,111 
2,669 
2,503 
2,650 
1,761 
2,416 
2,072 
2,331 
1,853 
1,766 
1,656 


May. 

Juno. 

July. 

1,(W2 

950 

h:m; 

92 

1,002 

8:ui 

1,799 

953 

Ki6 

1,377 

765 

899 

1,536 

765 

930 

1,168 

1,197 

846 

1,225 

1,182 

846 

1,388 

1,136 

900 

1,133 

1,116 

900 

1,313 

865 

826 

1,004 

864 

828 

815 

865 

698 

1,028 

836 

899 

1,169 

765 

899 

1,146 

1,065 

900 

998 

845 

816 

676 

900 

877 

1,099 

900 

691 

815 

836 

1,007 

732 

915 

982 

889 

765 

1,266 

1,039 

1,297 

1,060 

1,170 

900 

1,054 

1,351 

1,809 

990 

1,333 

1,263 

1,044 

1,281 

1,489 

848 

1.191 

1,190 

879 

1,151 

88-1 

1,045 

1,091 

1,127 

836 

1,022 

997 

990 

947 

900 

Aug. 

1,285 

7t>o 

1,034 

998 

1,636 

1,429 

1,134 

1,146 

1,135 

989 

1,117 

1,352 

900 

963 

899 

701 

975 

975 

782 

910 

899 

845 

656 

709 

797 

797 

705 

1,073 

9a5 

1,518 

1,363 


Sept. 

1,550 
1,090 
1,180 
1,249 
1.327 
1,121 

851 
1,349 

859 
1,247 
1,174 

851 
1,311 
1,467 
1,684 
1, 125 
2,457 
1,664 
2,680 
1,648 
1,061 
1,392 
1,274 

997 
1,593 
1,225 
1,528 
1,509 
1,245 
1,061 


Oct 

1,392 
1,842 
1,240 
1,017 
1,379 
1,039 
1,183 
1,1*25 
1,737 
1,666 
1,676 
1,285 
1,287 
1,223 
1,124 
1,714 
1,061 

851 
1,274 
1,243 
1,100 

924 
1,209 
1,988 

259 

921 
1,037 

H53 

745 
1,047 

900 


Nov. 


646 

916 

1,083 

997 

911 

1,182 

1,171 

6 

511 

745 

765 

912 

1,263 

1,257 

1,133 

1,141 

1,226 

1,153 

1.072 

1,226 

1,226 

1,088 

1,072 

1,226 

1,088 

931 

1,034 

976 

1,103 

1,261 


DtT. 

1,061 

860 

1,061 

985 

1,125 

922 

997 

1,095 

858 

1,064 

1,084 

1,174 

1,021 

416 

438 

841 

973 

1,535 

1,246 

1,368 

1,568 

1,344 

1,892 

1,630 

1,193 

1,110 

818 

8?2 

986 

1,160 

988 


n  This  table  not  comparable  with  precedini?  years'  record  given  in  Water-Supi»l v  Paper  88,  pp.  269-273, 
in  which  only  the  normal  flow  is  included  iis  available  for  jM^wer,  the  freshet  discharge  being  there 
omitted. 
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[50.  ST. 


Estimated  rtionthly  discharge  of  Kalamazoo  River  near  Allegan,  Mich. ,  for  190S, 

[Drainage  area,  1,471  square  mile.<).] 


Discharge  in  second-feet. 


Month. 


Maximum. 

I 


Januar>' 3,  809 

February \  8, 241 

March 4,  378 

I 

April '  4,  374 

May '  1,799 

June '  1 ,  809 

July 1,  266 

August '  1,518 

SeptemlKT |  2, 680 

October I  1,  737 

November |  1 ,  226 

DeceinlM-r I  1 ,  630 

The  year 1  4, 378 


Minimum. 


Mean. 


Run-off. 


642 

1 
1,368 

589 

1,764 

1,241 

2,700 

1,306 

2,399 

92 

1,118 

765 

1,014 

694 

908 

7a5 

1,012 

851 

1,356 

259 

1,188 

5 

1,008 

415 

1,071 

5 

1,409 

Second-feet 

per  SQuare 

mile. 

Depth  in 
Inrhes. 

0.93 

!.<»: 

1.20 

1.24 

1.84 

2.12 

1.63 

l.Ki 

.  76 

.^^7 

.69 

.  t  J 

.62 

.71 

.69 

.79 

.92 

1.02 

.81 

.IKi 

.68 

.7.1 

.72 

.s:{ 

.96 


12.  i«.i 


ST.    JOSKPH    KIVER   AT   BUCHANAN,  MICH. 

A  gaging  station  was  established  on  St.  Joseph  River  at  the  dam  of 
the  Buchanan  Electric  Light  and  Power  Company,  1  mile  below  the 
village  of  Buchanan,  April  1, 1901.  The  dam  is  of  frame  timber  of  the 
Beardsley  type,  10  feet  high,  and  rests  on  earth  foundation,  leakage 
being  prevented  by  means  of  triple  sheet  piling  at  the  downstream  toe. 
The  upstream  face  of  the  dam  has  a  slope  of  approximatel}^  2.4  hori- 
zontal to  1  vertical.  The  downstream  side  is  also  faced  with  a  sloping 
apron,  the  two  slopes  meeting  at  the  crest  at  an  angle  of  90"^.  The 
dam  is  level  and  392.5  feet  in  length.  The  crest  gage  is  attached  to 
piling  45  feet  upstream  from  the  crest,  and  is  read  at  7.30  a.  m.  and 
5.80  p.  m.  each  day  by  Charles  E.  Babcock. 

At  the  right-hand  side  of  the  stream  is  situated  the  Buchanan  electric 
light  plant,  containing  three  special  48-inch  New  American  turbines, 
1895  model.     These  are  controlled  by  a  single  Woodward  governor, 
and  a  record  is  kept  of  the  number  of  hours  per  day  the  wheels  are 
run  and  the  average  opening  of  the  speed  gate. 

On  the  left-hand  side  of  the  dam  are  two  35-inch  Leffel  turbines  in 
separate  vertical-cylinder  cases  connected  to  a  single  governor;  from 
them  power  is  transmitted  to  adjacent  mills  by  manila  rope.  A  record 
is  also  kept  of  the  daily  operation  of  these  turbines  by  Charles  E.  Kis- 
senger.     The  average  working  head  on  the  water  wheels  is  11.25  feet. 


HOYT.] 


LAKE   MICHIGAN    DRAINAGE    BASIN. 


461 


A  small  amount  of  leakage  through  the  dam  exinted  in  1901,  which 
was  repaired  during  1903^  an  estimate  of  the  leakage  wan  obtained,  and 
a  new  profile  taken. 

The^e  data,  together  with  the  later  weir  coefficients,  obtained  from 
the  United  States  Geological  Survey  experiments  at  Cornell  Univer- 
sity, will  enable  the  discharge  for  preceding  years  to  be  recalculated, 
and  the  results  will  probably  })e  increased  somewhat. 

The  record  at  Buchanan  is  kept  through  the  cooperation  of  Hugh 
H.   Hosford,  superintendent  of  the  electric  light  and   power  plant. 

FAWN   RIVER   NEAR  WHITE    PIGEON,   MICH. 

Fawn  River  is  a  tributary  of  St.  Joseph  lliver,  rising  in  northern 
Indiana,  near  the  Michigan  line,  floiving  generally  westward,  crossing 
and  recrossing  from  Michigan  to  Indiana  and  entering  St.  Joseph 
River  at  Constantine.  The  drainage  basin  is  flat  with  soil  of  sand  and 
loam,  and  contains  numerous  lakes  and  iindrained  ponds,  Klinger  and 
Pickerel  lakes  being  the  largest  and  having  water-surface  areas  of 
about  1  square  mile  each. 

A  gage  was  erected  at  the  highway  bridge  below  the  abandoned 
Kidd  mill  dam,  4  miles  from  White  Pigeon,  July  4, 1903.  The  stream 
stage  has  been  observed  twice  daily,  by  William  Probst,  on  a  vertical 
graduated  scale  attached  to  the  downstream  left  side  of  the  bridge. 
Dischiirge  measurement:^  have  been  made  from  a  boat  at  a  point  500 
feet  downstream  from  the  gage. 

In  the  winter  the  stream  freezes  over  at  and  below  the  gage,  thereby 
changing  the  relation  between  the  stage  or  discharge  of  the  stream, 
as  compared  with  open  periods. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  me^unirnnenfn  of  Mtwn  Jiher  m'ar  White  Pigeim.,  Mich.j  in  190S.<^ 


Date. 


Hydn)Knii)hfr.  ^ 


nXt        l)i«-haixe. 


iSpring 
Jnlv  4. 


C.  (r.  WentriKJre. 


hci|?ht. 


Fert, 
ft  3.  60 


W.M.  (Gregory &1.70 

Augast5 ■  R.E.  Horton 1.99 


Sf.'cmit1-/rrL 

533 
102 
145 


a  stream  meamirtHl  frum  boat  by  current  meter  in  nmooth  channel  Nectlon  beluw  bridfce. 
^  Approximate. 
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[so.  T. 


Mean  daily  g<ige  lieighty  infeetf  of  Fawn  River  near  White  Pigeon^  Mich.,  far  19M. 


Day. 


4-. 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


July. 


1.65 
1.60 
1.55 
1.50 
1.50 
l.(H) 
1.60 
l.(J0 
1.60 
1.60 
1.60 
1.60 


Aug. 

Sept. 

Oct. 

Nov. 

1.70 
1.75 
1.70 
1.70 
1.70 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.80 
1.75 
1.70 
1.70 

Dec. 

Day. 

JiUy. 

Aug. 

Sept. 

2.90 
2.90 
2.90 
2.90 
2.80 
2.40 
2.10 
2,10 
1.95 
1.85 
l.^ 
1.90 
1.90 
1.90 

1.70 
1.70 
1.70 
1.85 
1.90 
1.90 
1.90 
1.90 
1.90 
1.85 
1.80 
1.80 
1.75 
1.80 
1.80 
1.80 

2.40 
2.35 
2.15 
2.06 
1.95 
1.90 
1.90 
1.85 
1.85 
1.80 
1.80 
1.80 
1.90 
2.a5 
2. 10 
2.20 

1.90 
1.90 
1.80 
1.86 
1.80 
1.90 
1.90 
2.00 
1.90 

1.90 
1.80 
1.80 
1.80 
1.80 
1.90 

1.70 
1.70 
1.60 
1.66 
1.65 
1.70 
1.80 
1.76 
1.70 
1.70 
1.45 
1.55 
1.70 
1.6C 
1.65 
1.95 

17 

1.60 
1.85 
1.85 
1.80 
1.86 
1.85 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.80 
1.75 

1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.95 
2.a5 
2.10 
2.06 
2.30 

18 

19 

20 

21 

22 

23 

24 

25 

20 '. 

27 

28 

29 

30 

31 

Oct. 


Not.    Det- 

I 


1.85 
1.80 
1.80 
1.80 
1.75 
1.75 
1.80 
1.75 
1.70 
1.75 
1.70 
1.70 
1.70 
1.70 
1.70 


.  I 


1.70 
1.80 
1.70 
1.70 
1.70 
1-70 
1.70 
1.70 
1.70 
1.70 
1.75 
1.80 
1.80 
1.70 


l.Vf 
l.SD 

i.yo 
i.*» 

LK-, 
l.K- 

l.K) 
!.**» 
I.  TO 
1.71 
l.*« 

l.«> 


ST.  JOSEPH    RIVER  AT   MENDON,  MICH. 

This  station  was  established  October  25,  1902.  It  is  located  at  the 
Marantefte  highway  bridge,  near  Mendon,  Mich.  The  bridge  ha.s  a 
single  span  of  136.5  feet  between  abutments,  stands  squarelj^  across 
the  direction  of  the  current,  and  affords  a  fairly  permanent  cross  sec- 
tion for  gaging,  the  bed  being  of  smooth  clay.  There  is  a  bend 
in  the  stream  a  short  distance  above  the  bridge,  but  the  channel  below 
for  some  distance  is  straight.  It  is  broken  by  an  old  bridge  pier 
in  the  center,  which  causes  eddying  and  some  dead  water.  Little 
Portage  River  flows  parallel  to  and  about  1  mile  distant  from  St. 
Joseph  River  at  Mendon,  and  was  at  one  time  diverted  across  the 
divide,  affording  water  power  with  a  fall  of  20  feet,  but  this  has  been 
discontinued.  The  drainage  area  above  Marantette  Bridge  is  844 
square  miles.  The  gage  is  a  vertical  board  attached  to  a  cedar  post 
near  the  water's  edge  in  the  village,  about  half  a  mile  abov^e  the 
station.  It  is  read  twice  each  day  by  William  P.  McCoy.  Little 
Portage  River  enters  the  St.  Joseph  between  the  gage  and  the  measur- 
ing section  and  complicates  the  problem  somewhat.  The  bench  mark 
is  the  top  of  the  head  of  a  spike  driven  into  the  brick  wall  at  the  south- 
east corner  of  Masonic  Hall  building,  150  feet  northwest  from  the 
gage.  Its  elevation  is  19.95  feet  above  the  zero  of  the  gage.  The 
growth  of  aquatic  plants  in  the  channel  changes  the  relation  of  gage 
height  to  discharge  during  the  summer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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IHifcJuirt/t:  meagurtments  of  St.  Joneph  Hirer  <U  Maidmi^  Mich.,  in  lUOS, 


Date. 


HydrofH'apher. 


!VIarch  20. 
May  11... 

July  3 

July  6 

August  4  . 
August  31 


Horton  anil  Roundey 

W.  M.  Gregory ;       1.62 

do 

do 


Horton  and^iurphy 
W.  M.  Gregory 


Gaffe 
heignt.a 

Diw!lmifre. 

F^eL 

Second-feei. 

3.00 

2,396 

1.62 

949 

1.80 

530 

1.70 

467 

2.00 

436 

2.50 

777 

I 


«  Diiicharxe  measurfd  at  Marautett«  bridge  gage  at  Meiidoii  pcMt-oftlcc'.     I'ortafre  Croek  enters 
bct\%'ecn  bridfrc  and  gaKC. 

Mean  daily  gage  height,  in  fed,  of  St.  Joiteph  River  at  Meiidon,  Mich.,  fur  VJOS. 


Day. 


1. 
2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11- 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Jan. 


4.20 
4.00 
2.70 
2.50 
2.20 
2.20 
2.18 
2.50 
4.80 
4.46 
4.40 
4.60 
4.45 
4.32 
4.25 
3.90 
3.80 
3.80 
3.45 
3.30 
2.75 
2.60 
2.35 
2.80 
2.22 
2.20 
2.20 
2.12 
2.15 


w.  ............. 

31 


2.76 
3.45 


Feb. 

3.58 
3.60 
3.62 
8.85 
4.02 
4.10 
4.40 
4.45 
4.85 
2.86 
2.82 
2.30 
2.20 
2.18 
2.15 
2.20 
2.20 
2.22 
2.25 
2.25 
2.28 
2.30 
2.30 
2.65 
3.00 
3.00 
3.12 
3.20 


Mar.     Apr. 


3.50 
3.70 
3.88 
3.90 
3.98 
4.00 
4.45 
4.65 
5.00 
4.90 
4.72 
4.30 
4.10 
3.85 
4.40 
3.80 
3.25 
3.10 
3.08 
2.95 
2.86 
2,75 
2.65 
2.56 
2.86 
2.30 
2.20 
2.08 
2.02 
1.95 
1.87 


1.82 

1.80 

1,92 

2.36 

2.65 

2.70 

2.80 

2.75 

2.66 

2.58 

2.68 

2.85 

3.60 

4.90 

6.46 

5.65 

5.55 

5.15 

4.80  ' 

4.50  I 

4.00  ' 

3.60 

3,15 

8.05 

8.00 

2.95 

2.75 

2,65 

2.60 

2.48 


May. 

2.85 
2.15 
2.08 
2.00 
1.90 
1.90 
1.90 
1.80 
1.80 
1.68 
1.62 
1.58 
1.50 
1.50 
1.46 
1.40 
1.40 
1.38 
1.35 
1.32 
1.30 
1.30 
1.38 
1.40 
1.40 
1.48 
1.60 
1.50 
1.50 
1.50 
1.50 


June. 

1.50 
1.50 
1.50 
1.50 
^1.50 
1.50 
1.50 
1.52 
1.60 
1.60 
1.55 
1.50 
1.50 
1,50 
1.48 
1.40 
1.40 
1.40 
1.38 
1.30 
1.30 
1.55 
1.85 
1.98 
2.00 
2.00 
1.92 
1.90 
1.80 
1.80 


July. 

AUR. 

Sept. 

Get. 
1.70 

Nov. 
1.18 

Dec. 

1.70 

2.00 

2.50 

1.2D 

1.70 

2.00 

2.50 

1.70 

1.15 

1.20 

1.80 

2.00 

2.42 

1.60 

1.10 

1.20 

1.78 

2.00 

2.40 

1.60 

1.10 

1.25 

1.70 

2.02 

2.35 

1.60 

1.10 

1.25 

1.70 

2.15 

2.30 

1.60 

1.10 

1.80 

1.70 

2.20 

2.20 

1.70 

1.10 

1.32 

1.70 

2.25 

2.10 

1.75 

1.10 

1.40 

1.72 

2.30 

2.08 

1.80 

1.10 

1.40 

1.80 

2.28 

2.00 

1.80 

1.10 

1.40 

1.80 

2.20 

2.00 

1.80 

1.10 

1.40 

1.80 

2.15 

1.90 

1.78 

1.20 

1.40 

1.72 

2.05 

1.88 

1.76 

1.20 

1.40 

1.65 

2.00 

2.02 

1.75 

1.20 

1.40 

1.60 

2.00 

2.10 

1.75 

1.20 

1.40 

1.60 

1.90 

2.10 

1.75 

1.20 

1.40 

1.60 

1.90 

2.20 

1.70 

1.30 

1.40 

1.92 

1.80 

2.22 

1.65 

1.30 

1.40 

2.a'> 

1.80 

2,28 

1.60 

1.25 

1.40 

2.10 

1.80 

2.35 

1.50 

1.22 

1.60 

2.26 

1.75 

2.30 

1.50 

1.20 

1.60 

2.20 

1.70 

2.30 

1.35 

1.20 

1.60 

2.20 

1.70 

2,25 

1.30 

1.20 

1.70 

2.20 

1.70 

2.20 

1.30 

1.20 

1.70 

2,15 

1.70 

2.15 

1.30 

1.20 

1.65 

2.08 

1.70 

2.00 

1.25 

1.20 

1.60 

2.02 

2.05 

2.00 

1.20 

1.20 

1.60 

2.00 

2.20 

2.00 

1.20 

1.20 

1.60 

2.00 

2.30 

2.00 

1.20 

1.20 

1.60 

2.00 

2.40 

1.90 

1.20 

1.20 

1.60 

2.00 

2.50 

1.20 

1.60 
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fxar. 


FOX   RIVER   AT  OMRO,  WIS. 


This  station  was  established  November  22, 1902,  by  L.  R.  Stockman. 
It  is  located  at  the  city  highway  bridge  at  Omro,  Wis.,  about  !i,5<"> 
feet  from  the  Chicago,  Milwaukee  and  St.  Paul  Railway  station.  The 
gage  is  a  vertical  board  fastened  to  a  pile  in  the  protection  to  the  cen- 
ter pier.  It  is  read'  twice  each  day  by  William  Herner.  Discharge 
measurements  are  made  from  the  five-span  highway  bridge,  which  has 
a  total  length  of  350  feet  between  abutments.  The  initial  point  for 
soundings  is  a  nail  in  the  footboard  at  a  point  directly  over  the  right 
abutment  and  opposite  the  end  post  of  the  hand  rail.  The  channel  L? 
straight  for  1,000  feet  above  and  below  the  station,  and  at  ordinary 
stages  practically  all  of  the  water  ffows  beneath  two  spans  of  the 
bridge.  The  bed  is  of  soft  material  and  is  thickly  overgrown  with 
water  plants,  except  in  the-  navigable  channel.  There  is  no  velocity 
except  in  the  navigable  channel,  and  even  here  the  stream  becomes  slug- 
gish at  low  stages.  The  right  bank  is  high,  and  the  left  bank  is  low,  hut 
neither  is  subject  to  overflow.  Bench  mark  No.  1  is  on  the  water  table 
at  the  southwest  corner  of  Robinson's  store.  Its  elevation  is  17.24 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  cross  on  the 
south  abutment,  on  the  upstream  side.  Its  elevation  is  8.97  feet  above 
the  zero  of  the  gage. 

The  observations  at  this  station  during  1908  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DUcharge  vieamiremenUi  of  Fox  River  at  Omro^  H'w.,  in  190S. 


Date. 


Hydro^apher. 


January  6  « .  . 
January  26  « . 
February  21 « 

March  26 

April  15 

May  11 

June  4 

June  20 


L.  R.  Stockman 
do 


.do 
.do 
.do 
.do 
.do 
.do 


G 
helg 


iX.      I^i^^barge. 


Feet. 
4.70 
4.50 
4.20 
6.60 
6.20 
6.70 
6.05 
5.60 


62o 

536 

M9 

2,9S4 

l,4oO 

62o 

l,aTO 

691 


a  River  frozen. 
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Mean  dttUy  gage  IidgfUy  infeel^  of  Fax  River  at  OmrOy  W'ui.,  for  19<)2  and  lifOS. 


Day. 
1902. 

Jan.    ,    Feb.    .    Mnr.       Apr.       May.      June.      July. 

Nov. 

Dec. 

1 

1 

\ 

4.60 

o 

1 

4.65 

3 

:::::;::;::::::::::::::::  ;:;;.:.:r::.:.: 

4.60 

4 

........  1 — .......... 

4.65 

5 

1                   1 

4.65 

6 

1 
........'.....,..  •.•.•.•.' -- - ^^_  _      

4.70 

7 - 

1          1 

4.70 

8 

4.50 

9 

1 





4.50 

10 

!           i 

4.50 

11 

1 

4.50 

12 

1 

1 

4.60 

13 

f          1          1          1          1 

4.50 

u 

1                   ' 

4.50 

15 

I                                      ,             ^             ; 

4.60 

16 

1 

t 

4.55 

17 

.....        ...    1 

1 

4.50 

18 

' 

1 

4.55 

19 ' 

1 

4.55 

20 

'                            1 

4.65 

21 

— .....          .      .... 

1 

4.70 

22 ' 

4.60 
4.60 
4.70 
4.70 
4.75 
4.60 
4.50 
4.60 
4.50 

4.80 

23 ' 

4.80 

24 i 

4.80 

25 

'                    ! 

4.80 

26 

1 

4,70 

27 ' 

4.70 

28 

I 

4.70 

29 

• 

4.75 

30 

1 

4.80 

1 
31 1 

1 

4.80 

IRK  97—04 30 
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[so.  y?. 


Mean  daihj  gage  lieighi^  in  feet,  nf  Fox  River  (U  OmrOy  Ifw.,  for  190^  and  190S — ContM 


Day. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

1 

4.40 
4.40 
4.40 
4.50 
4.15 
4.40 
4.40 
4.10 
4.40 
4.45 
4.50 
4.50 
4.45 
4.50 
4.50 
4.50 
4.40 
4.30 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.20 
4.60 
5.10 

'    Mar. 

1 

4.90 
1      4. 75 
1      4.70 
4.70 
4.80 
4.90 
6.20 
5.85 
5.55 
'      5.75 
6.00 
6.55 
6.75 
6.05 
6.85 
5.70 
5.75 
5.70 
6.20 
6.30 
6.30 
6.36 
6.45 
6.50 
6.50 
6.50 
6.50 
6.10 
6.60 
6. 60 
6.40 

Apr. 

6.40 
6.56 
6.60 
6.40 
6.40 
6.40 
6.30 
6.20 
6.20 
6.20 
6.30 
6.30 
6.40 
6.40 
6.20 
6.20 
6.10 
6.10 
6.00 
6.00 
5.90 
5.90 
5.90 
6.90 
5.90 
6.95 
5.90 
5.90 
5.80 
5.80 

May. 

6.70 
6.70 
6.70 
5.70 
5.70 
5.66 
6.60 
5.65 
5.50 
5.55 
5.65 
5.60 
6.60 
5.85 
5.80 
5.60 
5.60 
5.70 
5.60 
5.60 
5.80 
5.80 
6.85 
5.85 
5.90 
6.05 
6.20 
6.25 
6.30 
6.25 
6.20 

June. 

6.30 
6.25 
6.15 
6.10 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
5.90 
6.90 
6.75 
5.80 
6.70 
5.60 
5.60 
6.60 
5.70 
6.65 
5.60 
5.50 
6.50 
5.40 
5.40 
6.40 
5.40 
5.40 

July. 

Nov.  [   Dec. 

4. 70 

5.30 
5.30 
5.20 
6.20 
5.20 
5.20 
5.20 
6.20 
5.30 
5.90 
5.40 
6.30 
5.30 
6.30 
5.30 
5.20 
5.20 
6.10 
5.10 
6.10 
5.10 
6.10 
5.00 
6.00 
5.00 

4. 75 

i      4. 70 



4.70 

4.70 

4. 70 

4. 70 

.     ...         4. 70 

4. 75 

*              •••■•■•■ 

4. 55 

4.60 

.     .         4.60 

, 

4.60 

. .   .             4.60 

4.55 

4.60 

4.50 

4. 50 

1      4. 50 

1 

j      4.50 

4.50 

4.50 

■ 

4.50 



4. 45 

'      4.40 

'      4.40 

1 

4. 50 

4. 50 

1 

'      4.5t) 

1                

4. 5() 

4.50 

1 

■ 

FOX    KIVER   AT   WRIGHT8TOWN,  WIS. 


This  station  was  established  November  19,  1902,  by  L.  R.  Stock- 
man. It  is  located  at  the  highway  bridge,  about  2,000  feet  from  the 
Chicago  and  Northwestern  Railway  station.  A  small  tributary  enters 
just  al)ove  the  bridge  ou  the  right  side.  There  are  no  dams  nearer 
than  Kaukauna,  which  is  6  miles  up  the  river.  There  is  a  small  island 
just  above  the  l)ridge,  near  the  right  bank.  The  gage  is  a  vertical 
board  fastened  to  a  pile  in  the  protection  to  the  central  pier;  it  is  read 
twice  each  dav  bv  Peter  Van  Licshout.  Discharge  measurements  are 
made  from  the  upper  side  of  the  six-span  highway'  bridge,  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  in  the 
railing  at  the  left  end  of  the  bridge.  The  channel  is  straight  for  2,5(K) 
feet  above  and  below  the  station.  At  the  bridge  the  channel  is  460 
feet  wide,  broken  ])v  five  piers.  The  right  bank  is  low;  the  left  bank 
is  high,  both  being  covered  with  grass  to  the  water's  edge.     The  entire 
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flow  passes  beneath  the  bridge  at  all  stages.  The  bed  of  the  stream  is 
of  clay  and  loam,  is  without  vegetation,  and  is  permanent.  The  current 
velocitv  is  moderate  and  well  distributed.  Ifench  mark  No.  1  is  a 
projecting,  stone  in  the  northwest  corner  of  the  foundation  of  the 
American  House  at  a  point  two-tenths  of  a  foot  above  the  sidewallc  and 
2  feet  from  the  corner  of  the  foundation.  This  building  is  located  on 
the  street  that  crosses  the  bridge.  The  elevation  of  the  bench  mark 
is  20.21  feet  above  the  zero  of  the  gage.  Ifcnch  mark  No.  2  is  a  cross 
in  a  limestone  rock  in  the  east  end  of  the  south  bridge  abutment.  Its 
elevation  above  the  zero  of  the  gage  is  12.46  feet.  On  the  vertical 
face  of  this  abutment  is  an  arrow  pointing  upward  to  the  bench  mark. 
The  observations  at  this  station  during  li>03  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DuM'harge  uunu^nremenU  oj  Fax  River  at  Wrightstoiun^  Wi«.y  in  190S, 


Date. 


January  2  . . 

» 

January  22.. 
Febmarv  19 
March  28  . . . 
April  13 ... . 

April  16 

May  9 

Jane  3 

June  19 

July  22 . . . . . 

July  29 

October  28.. 


HyrtruKrapher. 


•L.  R.  Stockman 
do 


do 

do 

do 

do 

do 

...'.do 

do 

E.  C.  Murphy  . . 
L.  R.  Stockman. 
do 


height. 

Diftcharge. 

Feet. 

Scrond-/eH, 

6.40 

«3,176 

6.80 

«  4, 137 

7.00 

«  4, 214 

4.70 

2,118 

7.45 

7,939 

6.90 

6,319 

6.90 

6,513 

6.90 

6,298 

6.80 

5,941 

6.85 

5,194 

6.60 

4,743 

7.08 

5,988 

a  River  frozen. 
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Meafi  daily  gage  height,  in  feet,  of  Fox  River  at  Wrightstovn,  Witt.,  for  1903  and  190S. 


Day. 

Jiin. 

1 
Feb.    Mar.    Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

l)<t.  '  Nov. 

1 

1 

IKT. 

1902. 
1 

j 

6.45 

1                       1 
2 1 

«.  4'» 

1            1 
3 1 

, 

f...TO 

4 ' 

6.  .V» 

6 ' ' ' 

6.50 

6 

1 

6..«» 

7 ' ' 

h.'i^ 

8 1 

1 

5.75 

9 ' 

1 

6.40 

10 1 i 

6.45 

11 ' 

1           1 

. 

6.60 

12 1 

1             ! 

1 

6.50 

1 
13 

1 

r 

1 
' 

' 

'     ."i.OO 

14 ! 

1 

. 

5.70 

1 
16 

1 

^.Hi 

16 

1 

1 

1 

6.55 

17 

1 

1 

1 

6.45 

18 

i 

6.40 

19 

• 

6.40 
6.45 
6.4.> 
6.45 
6.45 
6.05 
6.45 
0.55 
6.50 
6.45 
6.50 

6.40 

20 

1 

1 

6.45 

21 

"•"■***•- 

1 

5. 70 

22 

5.45 

23 

1           1 

6.35 

24 

6.30 

25 

» 

5.60 

26 

1 

5.50 

27 

1 

6.35 

28 

1 

29 

...... 

30 

1 

5.30 

31 



, 

- 
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Meftn  daily  gage  height^  in  feety  of  Fox  River  at  Wrightstoini,  TFw.,  /or  190^  and  J  90S — 

Continueci. 


Day. 

Jan. 

Feb. 

6.15 
6.75 
6.75 

Mar. 

Apr. 

May. 

6.80 
7.00 
5.70 
6.06 
6.90 
7.00 
6.56 
7.05 
6.95 

June. 

July. 

Aug. 

6.60 
6.60 
5. 15 
6.50 
6.65 
0.55 
6.55 
6.50 
5.70 
5.70 
6.80 
6.60 
6.60 
6.90 
6.90 
5.90 
5.70 
6.70 
6.90 
6.90 
6.80 
6.80 
6.90 
5.60 
6.80 
6.90 
6.90 
6.90 
7.00 
5.90 
5.40 

Sept. 

6.80 
6.90 
7.00 
7.00 
6.90 
6.10 
6.20 
6.60 
7.10 
7.20 
7.30 
7.20 
6.50 
6.20 
7.30 
7.40 
7.40 
7.40 
7.60 
6.70 
6.30 
7.30 
7.40 
7.30 
7.40 
7.40 
6.30 
6.06 
7.30 
7.35 

Oct. 

7.25 
7.20 
7.20 
6.a5 
6.10 
7.20 
7.45 
7.25 
7.15 
7.20 
6.20 
5.95 
7.05 
7.20 
7.20 
7.20 
7.20 
6.85 
5.80 
7.35 
7.05 
7.17 
7.05 

7.a5 

6.10 
5.80 
6.95 
7.10 
7.10 
7.10 
7.00 

Nov. 

Dec. 

1903. 
1 

6.40 
6.40 
6.35 

6.15 

6.85 

6.65 

6.85 

5.95 
5.60 
6.75 
6.90 
6.90 
6.90 
6.90 
5.80 
5.46 
6.60 
6.86 
6.85 
6.85 
6.80 
5.70 
5.35 
6.66 
6.70 
7.36 
6.75 
6.80 
5.80 
6.60 
6.85 
7.10 
6.75 
6.26 
6.20 
5.90 
5.90 

6.20 

3-.                                 ... 

6.80 
6.80 
6.86 
7.00 
6.80 
6.95 
6  40 

7.15 
7.25 
7.75 
7.95 
7.60 
7.65 
7  nn 

6.40     6.75 
7. 40     6.  KO 

6.30 
6.30 

t 

5.65 

6.60 

7.50 

6  m 

6.56 

^ 

5  15 

6.75 
6.80 
6.85 

6.70  '  5.80 
6. 70     5. 40 

6.60 

«» 

6.40 
6.60 

5.65 

t . . ....................... 

6.75 
6.90 
5.55 
6.95 
7.00 
7.00 
6.90 
5.80 
5.75 
6.80 
6.75 
6.80 
6.70 
6.70 
6.35 
5.60 
6.60 
6.70 
6.80 
6.75 
6.65 
5.70 
5.55 
6.80 

6.10 
6.10 
6.20 
6.00 
6.00 
5.50 
5.90 
6.85 
6.80 
6.85 
6.90 
7.00 
6.00 
5.80 
6.80 
6.90 
6.90 
6.90 
6.70 
5.80 
6.40 
6.50 
6.60 
6.60 
6.60 

5.66 

.s 

6.60     6.12 
6.50  '  6.70 
6. 10     6. 87 

6.46 

9 

6.95  i  6.95 

6.50 

10 

6.90 
7.00 
6.95 
7.a5 
7.00 
6.35 
5.90 
7.10 
7.20 
8.65 
7.60 
6.00 
4.90 
4.90 
6.15 
6  40 

7. 05     5. 65 

6.60 

11 

6.30 

7.05 

7.75 
7.65 

5.85 
fi  70 

6.50 

1*2. 

5.50 

7.10 

6.60 

13 

14 

6.50 
6.50 
6.75 
6.90 
7.00 
5.50 

7.00 
7.05 
6.45 
6.95 
6.80 
6.85 

7.40  '  6.75 
7.86     6.70 

5.60 
6.45 

15 

7.75 
7.15 
7.15 
6.95 

6.70 
6.70 
6.80 
5.90 

6.40 

16 

6.80 

17 

6.85 

18 

6.60 

19 ... 

5.70     6.96 
6.80     7.00 
6.90  j  7.05 
6.85     6.S5 
6.90     6.95 
6. 90     6. 80 

5.96     6.H5 

6.60 

21 

'22 

23 

6.10 
6.85 
6.75 
6.85 
6.75 

7.00 
6.90 
6.90 
7.00 
•S.'tO 

5.80 
6.00 
6.40 
6.60 
6.60 

25 

5.80 

6.80 
6.80 

R  Rn  .  a  5L^ 

5  60 

26 

5.70 

6.45     5.90 
6.35     5.90 

7.10 
7  ."iO 

5.00 

27 

6.85 
6.90 

7.07 
7. '20 

8.80 

28 

'            1 
6.55     fi-»5  1  7.25 

4.20 

29 

6.95    

6.»>    

6.85    

6.a5 
5.60 

7.00 

7  on 

6.20 

30 

6. 90     7. 20 

6.40 

31 

6.65 

5.40 

1 
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WOLF  RIVER  AT  WINNEOONNE,  WIS. 

This  station  was  established  November  24, 1902,  by  L.  li.  Stockman. 
It  is  located  at  the  highway  bridge  at  Winneconne,  Wis.,  about  1,(MH> 
feet  from  the  Chicago,  Milwaukee  and  St.  Paul  Railway  station,  and 
is  one-half  mile  below  the  mouth  of  Lake  Poygan,  which  is  drained 
by  Wolf  River.  The  flow  at  this  point  is  influenced  b}'  the  direction 
of  the  wind  and  by  the  lake.  For  this  reason  it  was  discontinued  July 
30,  1903.  The  gage  is  a  vertical  board  fastened  to  a  pile  at  the  lower 
end  of  the  protection  to  the  central  pier  of  the  drawbridge.  Readings 
have  been  made  twice  each  day  by  C.  P.  O'Toole,  the  bridge  tender. 
Discharge  measurements  are  made  from  the  eight-span  highway  bridge, 
to  which  the  gage  is  attached.  The  channel  is  600  feet  wide  between 
the  bridge  abutments,  and  is  straight  both  above  and  below  the  station. 
The  section  is  deep  and  the  flow  is  sluggish.  The  right  bank  is  high 
and  the  left  bank  is  low,  but  the  water  is  conGned  between  the  bridge 
abutments  at  all  stages.  The  bed  of  the  stream  is  composed  of  silt 
The  bench  mark  is  on  the  water  table  at  the  extreme  northeast  corner 
of  the  Union  Bank  Building.  Its  elevation  is  12.81  feet  above  the  zero 
of  the  gage.  The  initial  point  for  soundings  is  a  point  marked  by 
three  nails  and  an  arrow  at  the  left  end  of  the  bridge,  directly  over 
the  abutment. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Wolf  River  at  Winneeonney  Wis, 


Date. 


Hydrographer. 


January  5  « 

January  24  « 

February  20 do 

March  24 i do 

April  15 do 

May  11 ' do 

June  20 i do 

I 


L.  R.  Stockman 
do » 


Ga«e 
height. 


/Vd. 
5.50 
5.30 
5.00 
6.60 
6.90 
6.70 
6.40 


Diwharire. 

Sertmfi-Jt/t. 
904 
1,436 
1,285 
9,998 
8, 84K< 

3,5:^7 

3,m 


a  River  frozen. 
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3fean  cUrUtf  gage  height,  in  feet,  «/  Wolf  River  at  Winneconnr,  U  w.,  for  1 90 J  and  lOOS. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JUIll'. 

July. 

Nov. 

1 

1902. 

1 

•2 ' 

' 

3 

1 

4 

1 
I 

1 

5 ' 

1 

1 

1 
6 ; 

1 

1 

7 

1      • 

8 

1 

1 
9 

1           1 

1 

10 

1 
t 

It 

1 

1 

1 

I 

12 

1 

13 

1 

14 

1 

15 

1           1 

16 ' 

1          i 

17 

I 

1 

19 1 

1 
1 

1      1 

•     •  '*    •«   ..........     ••   .     •••••.. 

20 

1 

1 

21 1 

'      1 

1 

1 

23 

i 

24 

5.55 

1 
25 

5.60 

5.55 

27 

5.50 

a ! 

5.50 

oa 



11  AA 

30. 
31. 


5.50 


Dec. 


5.60 
5.50 
5.50 
5.60 
5.50 
5.60 
5.60 
5.50 
5.50 
5.60 
5.40 
6.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5:40 
5.50 
5.60 
5.60 
5.50 
5.60 
5.60 
5.50 
5.50 
5.50 
5.50 
6.50 
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Mean  daily  ga^e  height^  in  feet ^  of  Wolf  River  at  Winneconne,  Wis. ^  for  190£  and  1903- 

Continued. 


Day. 

Jan. 

5.50 
5.50 
5.50 
5.50 
5.50 
5.60 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.50 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.40 
5.30 
5.30 
5.30 
5.30 
5.30 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Nov. 

Dw. 

1903. 
1 

5.30 
5.30 
5.30 
5.20 
5.20 
5.20 
5.20 
5.20 
5.20 
5.10 
5.10 
5.10 
5.10 
5.10 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.90 
4.90 
4.90 
4.90 
4.90 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 
4.90 
4.90 
4.90 
4.90 
5.00 
5.00 
5.10 
5.25 
5.30 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
6.90 
6.90 
7.00 
7.10 

7.10 
7.20 
7.20 
7.10 
7.10 
7.10 
7.05 
6.90 
6.80 
6.95 
7.10 
7.00 
7.00 
6.90 
6.80 
6.85 
6.90 
6.80 
6.80 
6.75 
6.70 
6.80 
6.80 
6.80 
6.80 
6.80 
6.70 
6.70 
6.65 
6.60 

6.60 
6.66 
6.70 
6.65 
6.60 
6.65 
6.70 
6.70 
6.70 
6.70 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.80 
6.85 
6.90 
6.90 
7.05 
6.90 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
6.90 
6.80 
6.80 
6.85 
6.80 
6.80 
6.80 
6.70 
6.70 
6.60 
6.60 
6.60 
6.50 
6.50 
6.45 
6.45 
6.40 
6.40 
6.40 
6.30 
6.90 
6.20 
6.20 
6.10 
6.10 
6.10 
6.10 

6.10 
6.10 
6.10 
6.10 
6.10 
6.10 
6.20 
6.20 
6.20 
6.80 
6.30 
6.30 
6.30 
6.30 
6.30 
6.80 
6.80 
6.40 
6.40 
6.40 
6.30 
6.30 
6.20 
6.20 
6.10 

2 

^ 

3 

1 

4 

5.., 

^'■"« » 

6 

1 

7 

8 

9 

10 

, 

11 

1 

12 

f 

13 

14 

1 

16 

1 

» 

18 

1 

20 

1 

21 

1 

22 

24 

25 

26 

• 

28 

29 

30 

1 

1 

FOND   DU   IJ^C   RIVER   (eAST   BRANCh),  AT   FOND   DU   LAC,  WIS. 

This  station  was  established  in  May,  1903,  by  E.  Johnson,  jr., 
assisted  by  li.  R.  Stockman,  and  it  was  discontinued  July  30, 1903.  It 
was  located  at  Division  street  highway  bridge,  four  blocks  from  the 
Chicago  and  Northwestern  Railway  station.  The  gage  was  a  vertical 
board  fastened  to  the  left  abutment  of  the  bridge.  Readings  were 
taken  twice  each  day  by  P.  Roos.  Discharge  measurements  were  made 
from  the  single-span  highway  bridge,  to  which  the  gage  was  attached. 
The  initial  point  for  soundings  was  the  inside  of  the  end  post  of  the 
hand  rail  at  the  left  end  of  the  bridge  on  the  upstream  side.  The 
channel  is  straight  and  has  a  width  of  60  feet.  The  bed  of  the  stream 
is  soft  and  overgrown  with  weeds,  and  the  current  is  greatly  influ- 
enced by  the  wind.  Both  banks  are  high  and  never  overflow.  The 
bench  mark  was  the  water  table  at  the  southeast  corner  of  Macv  and 
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Division  streets.     Its  elevation  was  11  feet  above  the  zero  of  the  ga^e 
and  11.34  feet  above  the  city  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  h^^drographer. 

Discharge  meamtreTnetUs  of  East  Branch  Fond  du  Lac  River  at  Fond  du  Lac,  H'm.,  in  190S. 


Date. 


Hydrographer. 


April  17 
May  12 . 


L.  R.  Stockman 
do 


Ga«e 
height. 


Fret. 


1.2 


Dlflcharxe. 


Second-feet. 
61 
37 


Mean  daily  gage  height^  in  feet ,  of  East  Branch  Fond  du  Lac  River  at  Fond  du  Lac,  Wis., 

for  1903. 


Day. 

:   '   1 

May.  iJune.  July. 
'  1.S6   1-00 

Day. 

12 

1» 

14 

15 

1 

May.  'June. 

'  1.20 

July. 

.80 

.85 

.90 

1.00 

1.05 

.80 

.90 

1.00 

1.00 

.90 

1.00 

Day. 

May.  iJune. 

July. 

1 

28 

.90  1.00 
1.25   .95 
1.35   .90 
1.70   .80 
1.70   .80 
1.85   .80 
1.65  1  .80 
1,70   .70 
1.50  

1.00 

2 1.40   .95 

3 1.30   .80 

4 1-80  '  .80 

1 

1.20 
1.20 
1.26 

24 

25 

26 

27 

28 

.90 
.80 

5 

1.30   .80 

16 

1.45 
1.20 
1.06 
1.15 
1.00 
.95 
.90 

6 

1.30  1  .80 
1.30   .80  ' 
1.85   .80 
1.30   .80 
1.25  '  .80  ' 
1.35  '  .80 

17 

7 

18 

29 

8 

19 

20 

1.10 
1.35 
1.15 

30 

9 • 

31 

10 

21 

1 
1 

11 ; 

22 

1 

1 

, 

FOND   DU   LAO   RTVEB   (WEST   BBANCH)   AT   FOND   DU  LAC,  WIS. 

This  station  was  established  in  Ma}^  1903,  by  E.  Johnson,  jr., 
assisted  by  L.  R.  Stockman,  and  was  discontinued  July  30,  1903.  It 
was  located  at  the  Grove  Street  Bridge,  6  blocks  from  the  Chicago 
and  Northwestern  Railway  station.  There  are  small  rapids  just 
above  and  an  old  dam  site  3  blocks  above  the  station.  The  gage  was  a 
vertical  board  on  a  pile  of  the  Chicago,  Milwaukee  and  St.  Paul  Railroad 
bridge  150  feet  below  the  station.  Readings  were  taken  twice  each 
day  by  Peter  Thomas.  Discharge  measurements  were  made  from  the 
single-span  highway  bridge.  The  initial  point  for  soundings  was  a  zero 
mark  on  the  sidewalk  over  the  face  of  the  right  abutment.  The  chan- 
nel is  straight  for  150  feet  above  and  below  the  station.  The  current 
is  swift,  and  there  is  but  one  channel  at  all  stages.  Both  banks  are 
high.  The  bed  of  the  stream  is  composed  of  gravel  and  sand  with 
some  rocks.  The  bench  mark  was  a  hydrant  at  the  corner  of  Grove  and 
Hickory  streets.  Its  elevation  was  22.31  feet  above  the  zero  of  the  gage 
and  23.97  feet  above  city  datum. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  West  Branch  of  Fond  du  Lac  River  at  Fond  du  Lac,  Wis.f  in 

1903. 


Date. 


Hydrographer. 


hei^l  I  n'-"-'^- 


April  17 1  L.  R.  Stockman 

May  12 ' do 

June  5 1 do 


Feet. 

Serond-/et1 

1.7 

72 

1.2 

29 

1.55 

32 

Mean  daily  gmje  height,  in  feet,  of  West  Branch  of  Fond  du  Lac  River  at  Fond  du  Lac,  Wis., 

for  1903, 


Day. 

May.    June. 

.' 21.50 

.' 19.30 

.' 18.65 

.' 18.25 

.' 17.95 

.' 17.55 

.' 17.10 

.' 17.10 

J 17.00 

.' 17.00 

.; lfi.50 

July.  1 

13.70  ' 

13.60  ' 

13.30 

13.10 

13.10 

13.10 

13.00 

12.90  ' 

12.80 

13.80  ' 

13.40 

Day. 

12 

13 

14 

15 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

1 

2 

3 

4 

..1 

..  ....... 

16.20 
16.00 
16.00 
15.80 
15.65 
15.55 

13.20 
13.20  , 
13.10  1 
13.00  . 
12.90 
12.80 
13.00 
13.00  > 
13.10  1 
13.10  1 
13.50  1 

23 

24 

25 

26 

27 

28 

12.25 
13.00 
14.00 
15.85 
28.55 
25.95 
23.50 
28.50 
21.85 

15.80 

16.20 

16.30  i 

15.90 

14.60 

14.20 

14.00 

14.00 

13.00 
13.00 
12.90 
12.  TO 

5 

16 1 

12.60 

6 

17 

18 

19 

20 

21 

22 

12. 4« 

7 

^^-^ 

14.25 

..1  11.50  r  14.60 

29 

12.10 

8 

9 

30 

31 

11.90 
11.60 

10 

11 

..    11.60 
..    11.70 

15.00 
15.10 

MENOMINEE   RIVER   NEAR  IRON  MOUNTAIN,  MICH. 

Menominee  Riv^er  forms  part  of  the  boundary  between  Wisconsin 
and  the  upper  peninsula  of  Michigan.  It  is  formed  b}^  the  junction  of 
Brule  and  Michigamme  rivers  in  T.  41  N.,  R.  30  W,  and  flows  in  a 
general  southeasterly  direction,  entering  Lake  Michigan  through 
Green  Ba}-.  The  station  was  established  September  4,  1902.  It  is 
located  at  the  Homestead  highway  bridge,  2^  miles  south  of  Iron  Moun- 
tain, Mich.  The  gage  is  a  vertical  board  fastened  to  the  right  abut- 
ment; it  is  read  twice  each  day  by  Theodore  Moll.  Discharge  mea.s- 
urements  are  made  from  the  single-span  bridge  to  which  the  gage  is 
attached.  The  channel  is  straight  and  has  a  width  of  220  feet  between 
bridge  abutments.  The  current  is  moderate.  The  bed  of  the  stream 
is  composed  of  gravel  and  small  bowlders.  The  bench  mark  is  the  top 
of  the  12-inch  timber  bridge  seat  on  the  right  abutment  over  the  gage. 
Its  elevation  is  22.08  feet  above  the  zero  of  the  gage.  During  the 
winter  the  stream  freezes  beneath  the  bridge  and  it  is  difficult  to 
obtain  measurements  in  the  frozen  section.  The  relation  of  gage 
height  to  discharge  is  not  the  same  in  the  open  and  frozen  sectioa**. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

DUcliarge  meamremeiiUf  of  Meiiominee  River  near  Iran  MountmUy  Mieh.^  in  1903. 


Date. 


Hydrojfrapher. 


Gage 
height. 


Dixcharge. 


April  9 L.  R.  Stockman 

April  19 do 

July22 do 

Augtist  25 do 

September  16 , do , 

October  27 1 do 


Feet. 

Sfcontl-feet. 

5.40 

3,409 

7.32 

a  5,  570 

4.20 

3,161 

3.60 

2,357 

10.38 

9,490 

3.99 

2,856 

n  Variable  Htoge. 
Mfan  daily  gage  fieigJd,  in  feet j  of  Menominee  River  near  Iron  Mountain^  Mich,  j  for  1903. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

as. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

•22. 

23. 

^. 

25 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 

Feb. 
2.35 

Mar. 
2.38 

Apr. 
4,68 

May. 
7.95 

June. 
9.30 

July. 
3.70 

Aug. 
6.25 

Sept. 
4.45 

Oct. 
4.30 

Nov. 

Dec, 

2.65 

3.80 

3.60 

2.52 

2.30 

2.38 

5.16 

7.85 

8.05 

4.80 

6.20 

4.05 

4.40 

8.80 

3.65 

2.42 

2.20 

2.42 

5.65 

9.55 

6.30 

6.50 

4  55 

3.70 

5.20 

3.75 

3.66 

2.48 

2,15 

2.40 

6.35 

8.80 

7.60 

3.85 

5.60 

3.50 

6.60 

4.10 

8.65 

2,50 

2,15 

2.35 

2.25 

9.45 

7.05 

3.50 

6.60 

3.65 

7.70 

4.00 

3.70 

2.30 

2.28 

2.48 

4.75 

9.48 

6.50 

7.40 

8.00 

4.00 

7.50 

3.80 

3.60 

2,25 

2.25 

2,55 

8.30 

9.72 

3.40 

6.30 

9.00 

4.65 

7.65 

3.50 

8.40 

2.40 

2.22 

2.68 

5.50 

9.60 

4.85 

5.95 

8.90 

5.70 

7.55 

3.65 

8.35 

2.35 

2.20 

2.72 

5.50 

9.32 

4.85 

5.45 

7.20 

6.66 

7.10 

8.50 

3.35 

2.30 

2.28 

2.72 

6.05 

7.90 

4.45 

5.25 

6.70 

6.90 

6.a5 

3.40 

8.06 

2.35 

2.40 

2.76 

6.25 

8.98 

3.90 

5.20 

.6.75 

5.80 

0.70 

4.10 

2.90 

2.30 

2.28 

3.00 

7.25 

8.10 

3.50 

6.00 

6.60 

5.50 

6.50 

4.95 

2.60 

2.20 

2.22 

3.32 

7.15 

9.90 

4.40 

4.65 

6.50 

7.60 

6.25 

3.50 

2.50 

2.10 

2,25 

3.55 

6.70 

9.45 

6.75 

4.60 

6.40 

8.10 

5.75 

3.20 

2.40 

2.18 

2.20 

3.50 

7.45 

9.18 

4.50 

4.00 

5.60 

9.00 

5.50 

3.25 

2.45 

2.22 

2.26 

3.48 

7.52 

8.65 

4.45 

3.40 

5.60 

10.50 

5.40 

3.55 

2.40 

2.25 

2.22 

3,65 

7.55 

7.60 

4.55 

3.05 

3.70 

11.20 

4.85 

3.25 

2.40 

2.25 

2,18 

4.25 

7.80 

6.22 

4.80 

2.75 

4.a5 

10.40 

4.90 

2.85 

2.35 

2.32 

2,20 

6.25 

8.80 

7.55 

3.75 

2.85 

4.25 

9.45 

4.90 

2.65 

2.65 

2.25 

2.18 

8.38 

7.45 

8.72 

4.80 

2.40 

4.05 

8.70 

4.90 

2.85 

2,85 

2.10 

2.10 

8.85 

7.58 

9.05 

2.30 

3.10 

8.75 

8.00 

5.20 

2.50 

2.80 

2.20 

2.00 

7.50 

7.05 

7.40 

3.10 

4.20 

3.70 

6.85 

5.30 

3.25 

2.25 

2.22 

1.95 

6.20 

6.90 

9.40 

2.70 

3.15 

3.75 

6.95 

4.35 

3.00 

2.35 

2.15 

2.20 

5.95 

7.65 

6.80 

3.10 

3.10 

3.75 

fi.35 

4.20 

3.10 

2.30 

2.12 

2.25 

5.80 

7,50 

7.80 

2.80 

3.25 

3.35 

5.90 

4.05 

2.90 

2.35 

2,25 

2.32 

6.15 

7.75 

7.15 

2.00 

4.80 

4.a5 

4.45 

3.80 

3.00 

2.65 

2.35 

2.45 

5.42 

7.00 

8.45 

3.80 

5.30 

4.65 

5.50 

3.90 

2.85 

8.15 

2.25 

2,38 

5.50 

6.45 

10.40 

2.70 

5.70 

3.85 

4.80 

3. 85 

3.00 

3.25 

2.35 

5. 15 

6.82 

11.85 

2.45 

6.85 

3.90 

4.40 

3.80 

3.10 

8.10 

2,35 

4.65 

7.45 

10.10 

2.00 

8.20 

4.00 

4.00 

3.75 

3.60 

3.05 

2.20 

4.30 

10.75 

7.10 

4.55 

8.70 

3.15 

476 


STREAM   MEASUREMENTS   IN   1903,   PART   1. 


IRON   RIVER  NEAR   IRON   RIVER,    MICH. 


f  NO.  *?. 


This  station  was  established  by  the  engineera  of  the  Oliver  Iron 
Mining  Company.  It  is  located  at  the  mine  bridge  1  mile  below  a 
dam  used  for  ponding  logs,  which  at  times  causes  fluctuations.  The 
gage  is  a  vertical  board  attached  to  a  braced  cedar  post  at  the  left 
end  and  upstream  side  of  the  mine  bridge.  The  gage-height  record 
is  kept  by  the  engineers  of  the  mining  company.  Discharge  measure- 
ments are  made  from  the  mine  bridge,  which  has  a  span  of  30  feet 
between  abutments.  The  bed  of  the  stream  is  composed  of  gravel 
and  small  bowlders,  and  the  current  is  swift.  The  stream  does  not 
freeze  over  at  the  gaging  station.  The  pumpage  from  the  mine  enters 
the  stream  a  short  distance  above  the  gage;  on  September  5,  1902,  it 
amounted  to  1.7  second-feet.  All  gage  heights  have  been  expressed  in 
terms  of  their  elevation  above  the  mine  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Ilorton,  district  hydrographer. 

DiscJuirge  measurements  of  Iron  River  near  Iran  River y  Mich.,  in  1903, 


Dato. 


February  28 
March  10 . . . 

Do 

March  19 . . . 
April  11  ... . 

May  20 

July  27 

April  16.... 


Hydrographer. 


W.  V.  Savicki  . 
R.  E.  Horton  . . 
do 

W.  H.  Crago.... 
Crago  and  Nash 
L.  R.  Stockman 
E.  C.  Murphy.. 
Crago  and  Love , 


Gate 
heigh  t.a 

Discharge. 
Stamd-fot 

fkH. 

a5.95 

51 

86.02 

62 

86.02 

59 

87.46 

246 

88.36 

422 

87.22 

194 

86.43 

81 

86.79 

134 

a  Elevation  water  surface.    Gage  zero  =  HTj. 
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^ffan  daily  gage  height^  infeel^  of  Iron  River  near  Iron  River y  Mirh.yfor  190S. 


Day. 


1 86.35 

•I 86.35 

3 86.35 

4 86.80 

.-> ,86.33 

6 86.33 

7 86.80 

8 j  86.30 

9 86.30 

10 86.30 


Jan. 


11. 
12. 
13. 


86.80 
86.30 
86.30 


14 86.25 

15 86.25 


16. 


86.20 


17 86.20 

18 86.20 

19 '  86.18 

20 86.17 

21 '  86.17 

22 86.15 

23 1  86.18 


24. 

25., 
26. 


27. 


28. 
29. 
30. 
31. 


86.10 
86.10 
86.10 
86.10 
86.10 
86.30 
86.30 
86.30 


Feb. 

86.30 
86.25 
86.25 
86.25 
86.20 
86.15 
86.15 
86.15 
86.10 
86.10 
86.10 
86.20 
86.10 
86.10 
86.10 
86.00 
86.00 
86.00 
86.00 
86.00 
86.00 
86.00 
86.10 
86.10 
86.10 
86.00 
86.00 
86.00 


Mar. 

86.00 
86.00 
86.00 
86.00 
86.00 
86.00 
86.10 
86.00 
86.00 
i  86. 00 
'  86.38 
87.22 
86.30 
86.30 
86.20 
86.20 
86.25 
86.62 
87.34 
87.  -20 
86.92 
86.65 
86.60 
86.65 
86.65 
86.50 
86.48 
86.43 
86.20 
86.20 
86.20 


Apr. 


86.40 
87.50 
86.90 
86.37 
86.50 
8<>.50 
H7.65 
86.38 
86.45 
86.50 
87.82 
87.05 
86.97 
86.60 
87. 0'J 
86.80 
81).  70 
86.70 
86.60 
86.60 
86.55 
86.50 
86.45 
86.45 
86.48 
86.45 
86.45 
86.50 
86.50 
86.75 


May.    Juno.  I  July.     Aujf.     Sept.      Oot, 


86.65 
87.30  ' 
87.30 
87.80 
88.00  ! 
87.50  , 
87.30 
87.00 
86.20 
87.10 
87.40  ' 
87.70 
88.50 
88.32 
88.62 
87.20 
87.20 
87.35 
87.35  ' 
87.20 
87.20 
87.00 
86.85 
86.90  ' 
86.90 
'  87.  a5 
j  87.38 
88.08 
88.28 
,  87.50 
'  87.20 


87.20 
86.85 
86.80 
86.70 
86.60 
8().55 
86.50 
86.50 
86.45 
86.35 
86.35 
86.35 
86.35 
86.60 
86.30 
86.25 
86.25 
86.28 
86.30 
86.30 
86.1)0 
86.30 
86.32 
81).  30 
86.30 
86.28 
86.28 
86.30 
86.30 
86.30 


87.00 
86.70 
86.85 
87.80 
86.80 
86.75 
86.50 
86.40 
86.50 
86.65 
86.55 
86.50 
86.50 
86.50 
8b.  50 
86.50 
86.45 
86.45 
86. 45 
86.38 
8('».  40 
86.50 
86.35 
86.35 
86.40 
86.50 
86.45 
87.56 
87.40 
87.32 
87.00 


86.85 
86.80 
86.85 
86.92 
87.58 
87.65 
87.68 
87.38 
87.00 
86.98 
87.08 
86.90 
86.85 
86.75 
86.68 
86.60 
86.55 
86.60 
86.65 
86.55 
86.55 
86.50 
86.45 
86.45 
86.50 
86.48 
86.45 
86.45 
mi.  50 
86.50 
86.48 


87.00 
86.45 
86.45 
86.45 
86.35 
86.35 
87.00 
87.00 
86.80 
86.65 
86.55 
87.22 
87.30 
87.68 
88.95 
89.28 
88.70 
88.05 
87.70 
87.40 
87.20 
87.10 
86.95 
86.90 
86.85 
86.80 
86.70 
86.70 
86.55 
86.65 


86.65 
86.60 
87.00 
87.10 
86.90 
86.80 
86.85 
86.85 
86.80 
86.80 
86. 75 
86.65 
86.60 
86.60 
86.60 
86.60 
86.60 
86.55 
86.55 
86.55 
86.50 
86.50 
86.50 
86.50 
86.45 
86. 45 
86.45 
86.45 
86.45 
86.45 
86.45 


Nov. 

'  86.40 
86.40 
86.40 
86.40 
8(5.40 
86.38 
86.38 
^6.38 
86.38 
86.38 
86.40 
86.40 
86.45 

86.40 
86.40 
86.25 
86.25 
86.25 
86.30 
86.80 
86.30 
86.30 
86.30 
86.80 
86.30 
86.30 
86.30 
86.30 
86.30 


Dec. 

86.80 
86.30 
86.30 
86  30 
86.30 
86.30 
86.30 
86.30 
86.40 
86w30 
86.80 
86.30 
86.30 
86.80 
86.30 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
86.40 
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Raimg  table  for  Iron  River  yiear  Iron  River,  Mich. ,  from  November  9,  1900,  to  Decemher 

SI,  1903. 

[Stage  iu  tcrmH  of  elevation  of  water  surface.    Gage  zero  -  85.    For  open  wH'tlon.] 


1 

Gage 
height. 

Diitcharge. 

Gage 
height. 

Discharge. 

Sccond-/eet. 

i     Gage 
height. 

Feet. 

I 

1  Discharge. 

'    height. 
Fffi. 

1 
Discharge. 

1 

Feet. 

ikamil-Seet. 

Feet. 

Second-frft. 

Scamd-fctt 

85.90 

54 

86.55 

94 

87.20 

189 

87.85 

315 

85.96 

55 

86.60 

99 

1     87.25 

198 

87.90 

r 

325 

86.00 

56 

86.65 

ia5 

,     87.30 

207 

87. 95 

335 

86.05 

•     58 

86.70 

111 

,;     87.35 

216 

'     88.00 

:i45 

86.10 

60 

86.75 

118 

,     87.40 

226 

88.  as 

356 

86. 15 

62 

1 

86.80 

124 

1     87. 45 

236 

'     88.10 

366 

86.20 

(i5      1 

86.85 

132 

1     87.50 

1 

245 

88. 15 

376 

86.  25 

68      1 

86.90 

1 

139 

87.  55 

255 

1     88.20 

387 

86.30 

72      , 

1     86. 95 

147 

87.60 

2a5 

88.25 

398 

86.35 

76 

87.00 

155 

87.65 

275 

.     88.30 

408 

86.  40 

79 

87. 05 

164 

87.70 

285 

88.35 

419 

86. 45 

84 

1 

87.10 

172 

87.75 

1 

295 

88.40 

430 

86.50 

89 

87. 15 

180 

'     87.80 

305 

- 

Gsige  reati  and  diBcharge  computed  to  hundretiths  foot  elevation. 
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}feaii  daily  discharge ^  in  second-feet^  of  Iron  River  near  Iron  River ^  Mich.,  for  1900  to  190S. 


Day. 
1900. 

Jan. 

Feb. 

Mar. 

Apr. 

May.  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1... 

1 
1 

i           ,           1 
1 

61 

2 

(«) 
87 

3 

1           1           1 

1 

4 

1 

78 

5.             

72 

6 

1 

......1 

71 

7 

1 

1 

68 

8 

! 

1 

64 

9... 

1 

69 

83 

(«) 
79 
78 
68 
73 
73 
71 

(«) 

n 

71 
76 
86 
68 
68 

(«) 
71 

68 

59 

(«) 
60 

71 

10 

1 

11 

1 
1 

68 

12 

1                                           1 

68 

13 ' 

1 

70 

1 

1 

70 

15 

1 
1 

1          1 

70 

1 

1 

68 

17 

\ 

1 

18 



66 

19 

! 

1 
1 

66 

1 
1 

66 

21 

i 1 1 

65 

a : ' 

1           ' 

71 

23 

■ 

78 

24 

"  "'                      1 

25 

1 

64 

26.. 

• 

'  1           1           ' 

27 

1 

: 1 

68 

28 

66 

29 

, 

■ 

68 

30 

(«) 
64 

31 

1 

■ 

1 

Mean 

_ 

t 

..  — 

1           1 

69 



__ 

o  No  record. 
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Mean  daily  discharge^  in  second-feety  of  Iron  River  near  Iron  River ,  Mich.  ^  for  1900  to 

1903 — Continued . 


Day. 


1. 
2. 
8. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


1901. 


64 
66 
64 
65 
65 

(«) 
66 
65 
64 

(«) 
66 
64 

(«) 
64 
64 


Feb. 


64 
64 

(«) 
64 
66 
64 
62 
60 
60 

(«) 
60 

72 

60 

60 

58 


Mean. 


64  I 

59 

62  1 

(«) 

65 

80 

74  ' 

61 

(«)  1 

64 

^1 

64 

62  , 

60 

62' 

59 

62  ' 

(") 

62  i 

59  { 

62, 

60 

(")  1 

57 

62 

62 

62  ' 

611 

611 

64| 

62 

1 

1 

tfar. 

Apr. 

65 
64 
65 
86 
89 
76 

(") 

101 

118 

139 

186 

189 

203 

(«) 

211 

May. 

158 
155 
132 
118 

(«) 
105 

98 

89 

89 

89 

89 

(«) 

110 

84 

91 

99 

June. 

62 

(«) 
68 

66 

62 

104 

65 

62 

(«) 
81 
65 
62 
94 

121 
76 

July. 

Aug.  Sept. 

1 

1 

Oct. 

Nov.  Dec. 

57 

62 

56 

64 

198 

315 

255 

(«) 
198 
175 
1«) 
111 
99 
89 

(«) 
76 
66 
73 
68 
68 
68 

(«) 
99 

1 

......1 

58 

56 

58 

1 

60 

59 

1 
......1 

58 

1 

......1 - 

59 

56 

t 

67 

1 

58 

58 



71 

1 

61   241 

1 

(a)    398 
58   345 

94    68 
87  ■  (^ 

I 

-.-... 

■ 

56   285 

(") 
79 
76 
79 
84 

112 
79 

(«) 
T2 
87 
65 
64 
62 

54 
65 
65 
99 

(°) 
68 
72 
71 
81 
64 
64 

(«) 

1 '" 

147   245 

1 

(«)  1  (a) 
59  1  172 

' 1 

58  1  175 

79 

r 

(«)  i  172 
64  '  169 

1 

...... 

132   158 

1 

1 

(a)    147 
65   (u) 
64   132 

1 

1 

1 

1  ' 

1 

64  '  155 

1 1 

(a)    1 

1 

....    ' 

; 

67  1 

7a 

1(^9 

94 



1 

a  No  record. 
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Mean  daily  diachargey  in  nerotid-feety  of  Iron  River  near  Iron  Jiirtry  Mich.  ^  J  or  lyOO  to 

I90.i—Continnei\. 


1 

Day.                   ,  Jan. 

Feb. 

Mar.  1  .Apr. 

May. 

117 
1&5 
155 
139 
124 
155 
172 
155 
139 
124 

1 
June. 

1 
July.   Aug.  .Sept. 

1           i 

1 

Oet. 

Nov. 

62 
65 
62 
62 
62 
61 
59 
59 
58 
62 
65 
75 
186 
202 
164 
79 
76 
74 
74 
74 
71 
74 
74 
74 
74 
74 
74 
74 
74 
74 

1      81 

; 

•ve. 

Dw. 

1902. 
1 

62 

89 
81 

5«J 

132 

189 

118 

94 

79 

72 

72 

114 

&i 
79 
84 
81 
72 
66 
68 
66 
66 
65 

62 
65 
72 

(«) 
T2 

(«) 
62 

60 

60 

58 

58 

58 

58 

335 

■1 

56 

59         60 

79 

3 

' 

61          76 

56 

642 

642 

55 

65 

132         58 

79 

4 

M 
63 
61 
62 

76 
76 
72 

76 

M 
645 

56 

58 
58 
59 
58 
60 
59 
58 
60 
59 
60 
60 
58 
58 
60 
60 
59 
59 

76 

5 



74 

6 

74 

m 

/.......... 

74 

8 1 

61  70 

62  1      70 
65         ?2 

65         55 
56  1       60 

74 

9 

74 

10 

55         51 

58 

74 

11 ! 

96         72         99 

55         54         54 

74 

1 

'' , 

13 

14 1 

15 ' 

16 

80 
72 
7;^ 
81 
T2 

79 
?2 
68 
72 
65 

99 

99 
89 
89 
89 
84 
76 
72 
74 

(«)        ft 45 

645  !      54 

M      645 

56         65 

60         60 

60 

58 

56 

645 

255 

72 
72 
72 
72 
72 

17 

68         68 
66         72 

56 
56 
56 
60 

56       155 
M       645 

55  1    626 

56  642 

72 

18 

72 

19 

71         <j8 
68         6) 
68         66 
71         68 

72 

20 

73 

21 

■••"•" 

79         68 
79         64*1 

65         65      («)          59 
8^1          54        124          59 

73 

22 

73 

23 

(n)           8-1         76         65 

60 

55          94 

60 
124 
68 
68 
68 
65 
65 
65 

73 

24 

25 

89  '      79 

W         72 

110       198 

76 

68 
72 

1 
60  1    645       642 

60  :       55         56 

73 
73 

26 ' 

60         91 
60  1      65 

56 
56 
55 

55 
60 

58 

60 

56  1      56 
54         58 
54      («) 
60         58 
139  1      .'^8 

78 

27 

101 

109 

'     109 

255 
245 
216 

73 

'2S ' 

56 
56 

65 

(«) 
62 

72 

29 

72 

30 

'     101         62  .       61 

72 

31 

1       94      .-.. 

58 

111    (15 

— 

77 

Mean ' 

93 

100         81 

59 

70  1       fiS 

82 

«  No  record.                  l'  Approximate  dlac 
iRR  97— (M 31 

haige 

by  log! 

fLTitha 

lie  ext 

ension  of  cui 
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Mean  daily  dischnrge^  in  aecond-feeij  of  Iron  River  near  Iron  Hirer ^  Mich.,  for  1900  Ut 


%l                             tl     t 

•' 

1    .' 

i^^~Continued. 

•f 

Day. 

Jan. ! 

1 

Feb. 

1 

Mar.    Apr.    May. 

June. 

July. 

1 
Aiiif.  ,  Sept.  1  Oct. 

1 

Nov. 

iHr. 

1903. 

1 

1 

76 

72 

56  \      79 

105      189 

155 

132  1     155  ,     105 

1      « 

•^1 

2 

76 

68 

56  1    245 

207 

132 

111 

.  124  ;      84         99 

79 

71 

3 

76 

68 

56 

139       207 

124 

132 

!:»  1      M       155 

79 

72 

4 

76 

68 

56 

77       305 

111 

207 

142         84       172 

79 

71 

5 

74 

65 

56 

89       345 

99 

124 

261  '      76       139 

79 

71 

6 

74 

62 

56 

89      245 

94 

118 

275         76       124 

78  ■ 

71 

7 

72 

62 

60 

276       207  1      89 

89 

281  <     156       132 

78 

72 

8 

72 

&1 

56 

78       155        89 

79 

222  1     155       132 

78, 

72 

9 

72 

60 

56 

84        65 

84 

89 

155       124  1    124 

78  * 

1 

79 

10 

72 

60 

56 

89 

172 

76 

105 

152       106       124 

1 

78 

^ 

11 

72 

60 

78 

309 

226         76 

94 

169  ,      94       118 

T9 

72 

12 

72 

Go 

193 

164 

285  1      76 

89 

139       193       105 

79 

72 

18 

72 

60 

72 

150 

^455  ,      76 

89 

132  ' 

207 

99 

84 

72 

14 

68 

60 

72 

99  1     412 

99 

89 

118  1     281 

99 

(«) 

72 

16 

68 

60 

65 

155    fcSOO 

72 

89 

109,^600         99 

79 

72 

16 

65 

56 

65 

124  1     189         68 

89 

99  |b7l5         99 

79 

79 

17 

65 

56 

68 

111  ,     189  '      68 

8-1 

94    «>525         99 

68 

79 

18 

65 

56 

101 

111       216 

71 

81 

99 

356 

94 

68 

79 

19 

64 

66 

215 

99       216 

72 

81 

105  ^    286 

94 

68 

79 

20 

64 

56 

189 

99       189         72 

78 

94  1     226 

.    M 

72 

79 

21 

64 

56 

142 

94  ,     189         72 

79 

94       189         89 

72 

79 

22 

62 

66 

105         89       155         71 

89 

89       172         89 

72 

79 

23 

62 

60 

99         84       132         73 

76 

84  1     147         89 

72 

79 

24 

60 

60 

105 

M       189 

72 

76 

84  ;    139         89 
89       132  1      84 

72 

79 

25 

60 

60 

105 

87  ;     139 

72 

79 

.72 

79 

26 

60 

56 

89 

M  '     164 

71 

89 

87       124 

84 

72 

79 

27 

'      60 

56 

87 

84       222 

71 

84 

84 

111 

84 

72 

79 

28 

'      60 

56 

82 

89  '    362 

72 

256 

84 

111         84 

72 

79 

29 

?2 

65 

89  ,    404 

72 

226 

89 

94  1      84 

ri 

79 

80 

72 



65  1     118  1    245  ,      ri 

211 

89 

106         84 

72 

79 

81 ^ 

'      72 

60 

65    189 

1 

87  1     119       233 

85 

155 
113 

87 

197 

84 

75 
■ve. 

T9 

Mean 

68 

1 

129 

106 

76 

a  No  record. 

li 

Apprc 

»ximat 

.e  disc 

(large 

by  logi 

Eirithix 

licext 

ension 

of  GUI 
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JEfliniuteti  motUhly  ditchanje  of  Iron  River  iwar  Jnm  Jiivrr^  Mirh.^  /or  J 900  to  190S, 

[Drainaire  area,  75  iiquare  miles.] 


Date. 


Dimharxe  In  necond-feet. 


Run-off. 


1900. 

November 

December 

1901. 

Janiiar}' 

February 

Man*h 

April 

May 

June 

July 

1902. 

March 

April 

May 

June 

July 

August 

Septemlier 

October 

November 

December 

1903. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  . . .  . 

The  year 


Maximum.  .  Minimum. 


86 
87 

74 
72 
147 
398 
158 
121 
315 


110 
255 
172 
189 
84 
139 
255 
124 
202 
335 

76 

72 

215 

309 

500 

189 

255 

281 

715 

172 

84 

79 

715 


im. 

Mean. 

59 

72 

61 

69 

—  - 

= — 

61 

64 

57 

62 

56 

67 

64 

169 

62 

94 

54 

73 

56 

116 

I  I  Rainfall 

^r"^:!^  ;  Depth  in   *"  *"«>>«• 


54; 

62  ' 

56 

56 

45 

42 

26 

58 

58 

72 


77 
93 
100 
81 
60 
59 
70 
63 
81 
82 


0.96 

.92 

.86 

.83 

.90 

2.26 

1.26 

60 

68 

56 

60 

56 

87 

77 

119 

65 

233 

68 

85 

76 

113 

84 

129 

76 

197  , 

84 

105  , 

68 

75; 

72 

76 

56 

112 

1 

.98 
1.55 


i.o:i 

1.25 

1.34 

1.09 

.80 

.79 

.94 

.84 

1.09 

1.10 

.91 
.80 
1.17 
1.59 
3.12 
1.14 
1.51 
1.73 
2.64 
1.41 
1.01 
1.02 


1.50 


1.07 
1.06 

.99 

1.04 
2.52 
1.45 
1.09 
1.79 


1.19 

1.39 

1.54 

1.22 

.92 

.91 

1.04 

.97 

1.22 

1.27 

1.05 

1.77 
3.60 
1.27 
1.74 
1.99 
2.95 
1.63 
1.13 
1.18 


20.49 


2.02 
1.10 


.80 
.40 
3.25 
1.46 
2.66 
5.27 
10.40 


2.60 
2.10 
5.15 
3.50 
2.15 
2.65 
3.55 
4.30 
2.45 


.45 

.60 

2.70 

10.60 

6.45 

1.60 

9.50 

5.55 

6.60 

3.30 

1.40 

.95 


49.60 
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ESOANABA    RIVER   NEAR    ESCJANABA,  MICH. 

Escanal>a  River  rises  near  Ishpeining,  southwest  of  I^ake  Superior 
in  Upper  Peninsula,  Micliigan,  and  flows  southeasterly  a  distance  of 
70  miles,  entering  Lake  Michigan  through  Little  Bay  de  Noqucttc. 
The  gaging  station  is  located  4  miles  above  the  mouth  of  the  river 
at  a  single-span  highway  bridge,  where  a  chain  gage  wa.s  establisht^ 
in  June,  1903.  Gage  readings  were  made  once  each  day  from  August 
25  to  November  21,  1903,  by  Henry  Beauchamp.  The  bed  of  the 
stream  is  covered  with  small  bowlders  and  is  rough  })ut  permanent. 
The  current  is  swift.  During  the  winter  the  channel  is  filled  with 
ice,  and  it  is  impossible  to  make  discharge  measurements.  The  chan- 
nel is  nearly  straight  and  is  195  feet  wide  between  bridge  abutments 
without  piers. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Escanaha  River ^  iiear  Escanabdj  Mich.y  in  J90-i, 


Date. 


Hydmgrapher. 


Gage 
heignt. 


I 


;  Feet. 

April  10 L.  R.  Stockman «4. 18 

May  30 do : 4.  «:^ 

July  14 do 2.63 

July  25 1  E.  C.  Murphy 2.58 

AugU8t24 1  L.  R.  Stockman 2.57 

September  ll ' do 3.30 

October  26 <lo 2.  S8 


I)i.schan:«*. 

Srnmdfift. 

&  1,870 

3, 45S 

7."il 

7t^2 

701 

1,448 

?»73 


n Referred  to  gage  used  after  August  24,  1903.  ''Log  jam  below. 

Mean  daihj  gage  height j  infeely  of  Escanaha  River  near  J'W'anaha,  Mich. ^  for  19ff>i. 


Day. 

Aug. 

Sept. 

Oct. 

2.80 
2.90 
3.20 
4.30 
4..=i0 
4.40 
4. 40 
4. 30 
1.30 
4.00 
3.90 
3.80 
3.40 
3.40 
3.40 
3.30 

1 

Nov. 

Day. 

Aug. 

Sept. 

4.30 
4.30 
4.20 
4.00 
3.70 
3.50 
3.30 
3.20 
3.20 
3.00 
2.90 
2.90 
2.80 
2.80 

Oct. 

Nov. 

1 

3.(iO 
3.40 
3.20 
3.10 
3.00 
2.80 
2.90 
3.20 
a  Tift 

2.  SO 

17 

3.30 
3.20 
3.20 
3.20 
3.10 
3.00 
3.00 
3.00 
2.90 
'1.90 
2.80 
2.90 
2,80 
2.80 
2.70 

1 

.TOt> 

2 

2.  SO 

IS 

2-«) 

3 

1| 
2.90      19 

3.  in 

4 

2.90 
2.  SO 

1  20 

1  21 

2.  Nj 

8 1 

...« 

1 

6 

1 
2.  SO  1 

2.90 

2.90 

3.00  ' 

3.00 

2,90  , 

2.90 

2.80 

3.05 

3.00 

3.10 

1  22 

1 
7 

8 1 

9 

1 

2.-; 

1 

24 

'25 

2.(iO 
2.50 
3.50 
3.40 
3.30 
3.50 
3.60 

10. j      8.70 

11 a.-V) 

'li\ 

'  27 

12 

13 

14 

15      

3.30 
3.60 
3.70 
3.90 
4.20 

1*^ 

^'^ 

r^ 

31 

1 



IC 
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Dinrhnnje  mettsntrements  of  Little  Portage  River  at  Meudon^  Mich.^  in  lfH)>{. 


l)«te. 


HydroKruphcr.  I    ^^^ 


Disi'harge. 


July  3... 
AnjniHt4 


I      Fifet.      ;  Srcimd-fert. 


W.  M.  Urt^gory I I  57 

Hort4>n  aiul  Murphy 1.  22 


August  31 ;  W.  M.  (Gregory. 

i 


25 
26 


liAKE  SITPKRIOR  DRAIXACJE  IN  MICHIGAN. 

The  western  Iwundary  of  Tpper  Peninsula,  Michigan,  is  forinod  by 
Montreal  River. 

Passing  to  the  east,  the  more  important  tributary  streams  of  Lake 
Superior  from  the  south  are  Black,  Presijueisle,  Iron,  Ontonagon, 
Sturgeon,  Yellow  Dog,  Dead,  Carp,  and  Tah-qua-me-non  rivers. 

The  following  is  a  list  of  the  stations  maintained  during  1903  in  the 
Lake  Superior  dminage: 

Carp  River  near  Marquette,  Mich. 

Dead  River  at  "The  Iloint'*  near  Negaunee,  Mich. 

Ontonagon  River  near  Rockland,  Mich. 

St.  Louis  River  near  Cloquet,  Minn. 

CARP  RIVER   NEAR  MARQUETTE,  MICH. 

A  weir  was  erected  500  feet  above  the  mouth  of  the  stream  by  the 
Cleveland-Cliffs  Iron  Company,  and  the  daily  gage  reconl  was  started 
July  5,  19f)2.  The  gage  readings  have  been  furnished  by  Noah  Gray, 
superintendent  of  the  furnace.  The  weir  has  a  level  crest  10.04  feet 
in  length,  with  two  end  contractions.  The  water  flows  over  a  sharp 
edge  or  crest  lip,  but  falls  on  a  nearly  horizontal  apron  at  a  slightly 
lower  level  on  the  downstream  side.  In  order  to  calculate  the  dis- 
charge of  the  nappe  as  modified  by  the  apron,  the  weir  formula  of 
Bazin,  using  coeflScients  from  experiment  series  No.  142,  has  been 
used.  During  high  stages  of  the  stream  the  water  also  flows  over  the 
dashboards  forming  the  wings  of  the  weir.  The  gage  is  attached  ver- 
tically to  a  framework  16  feet  upstream,  and  the  same  distance  to  the 
left  of  the  weir  crest. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Ilorton,  district  hydrographer. 
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Mean  daily  discharge,  in  wcond-feet,  of  Carp  River  near  Man/uette,  Mich. ,  for  190S. 


3. 
4. 

5. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


Day. 


Feb.  I  Mar.  I  Apr.   May. 


June. 


42 


40 


52 


38 


Mean. 


38 


36 


39 


71 
90 
104 
122 
104 
122 
168 
168 
219 
219 
219 
219 
168 
151 
151 
143 
140 
140 
122 
129 


144 


136 
160 
151 
151 
151 
151 
151 
151 
151 
164 
190 
219 
204 
190 
178 
168 
160 
151 
151 
151 
151 
143 
148 
136 
129 
122 
122 
119 
116 
113 


152 


110 
122 
168 
219 
219 
219 
219 
204 
168 
151 
168 
219 
219 
168 
160 
160 
151 
143 
151 
168 
190 
190 
168 
129 
116 
148 
160 
190 
204 
219 
219 


175 


190 

168 

151 

129 

104 

98 

82 

76 

76 

71 

71 

66 

64 

61 

56 

58 

61 

64 

61 

58 

61 

76 

87 

109 

122 

136 

143 

136 

116 

96 


95 


122 

129 

136 

136 

143 

151 

151 

136 

122 

110 

98 

87 

82 

71 

66 

56 

56 

57 

76 

76 

71 

68 

64 

58 

66 

52 

52 

71 

98 

98 

87 


91 


82 

76 

79 

76 

96 

110 

107 

101 

98 

96 

122 

122 

122 

124 

129 

122 

116 

92 

82 

71 

61 

56 

56 

52 

116 

110 

lot 

104 
122 
151 
151 


July.!  Aug.  Sept.;  Oct. 


100 


136 


129 
126, 
122, 
110 

«l 
92 

90  ■ 

87 

82 

87 
104 
122 
161 
160 
174 
178 
178 
160 
140 
129 
119 
107 

92 

84 

76 

76 

76 

71 


115 


a  Record  discontinued. 

Estimated  immihly  discharge  of  Carp  Rii'er  near  Marquette,  Mich, ,  in  19QS. 

[Drainage  area,  86  nquare  milei).] 


Month. 


March  10-31 

April 

May 

June 

July 

August 

September . . 
Octoljer  1-28 


DiflchHrge  in  Mocond-feot. 


Maximnm. 

219 
219 
219 
190 
151 
151 
178 
129 


Minimum,  i      Mean. 


52 
113 
110 
56 
52 
52 
71 
.61 


144 

152 

175 

95 

91 

100 

115 

91 


Run-off. 


71 

71 

82 

IM 

122 

122 


122 

116 

il6 

104 

104 

101 

92 

87 

fi7 

«7 

82 

82 

71 

71 

66 

66 

66 


61 
61 


(•) 


91 


Second-feet 

per  square 

mile. 


Depth  in 
inohea. 

1.93 
1.96 
2.34 
1.23 
1.22 
1.34 
1.48 
1.22 
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I>KAI>  KIVER  NEAR   NEOAUNEE,  MICH. 

July  10, 1902,  a  gaging  record  Was  started  at  ''The  Hoist,"  under  the 
direction  of  Frank  Drake,  chief  engineer  of-  the  Oliver  Iron  Mining 
Company,  Duluth,  Minn.  A  suitable  cross  section  was  selected  and  a 
eableway  of  91  feet  span  was  erected  across  the  stream  about  700  feet 
south  of  the  lumbermen's  dam.  The  gaging  station  is  located  in  the 
northeast  portion  of  T.  48  N.,  R.  27  W.  The  stage  of  the  stream  is 
observed  daily  and  current-meter  discharge  measurements  are  made 
from  time  to  time.  The  hydrographic  work  has  been  done  by  C.  G. 
Mason,  M.  E.,  acting  in  cooperation  with  the  United  States  Geological 
Survey.  The  bed  of  the  stream  is  rock  and  the  velocity  of  the  current 
relatively  high.  These  features,  together  with  the  location  just  below 
a  dam,  tend  to  keep  the  gaging  section  open  during  winter. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

DUcharge  measurements  of  Dead  River  near  Negaunee^  Mich.^  in  1903» 


Date. 

C.  G 

Hydrographer. 

-  — 

Elevation 

water 

surface. 

Dlacharge. 

January  23 

r.  Ma8( 
do   ... 

)n 

Feet, 
10.85 

Second-feet, 
«126 

January  29 

«    ■   •    •    m    * 

10.70 

«119 

May  26 

L.  R.  Stockman 

....      11.20 

1 

301 

Mean  daily  gage  height,  in 

alee  In  Ktream  bed. 
feetf  of  Dead  River  near' Negawiee,  Mich.,  fo 

r  1903. 

Day. 

Jan. 

Feb, 

Mar. 

Apr. 

May. 

Day. 

Jan. 

10.55 
10.50 
10.60 
10.55 
10.55 
11.00 
10.80 
10. 70 
10.70 
10.70 
10.65 
10.70 
10.70 
10.70 
10.66 

Feb. 

Mar. 

Apr. 

11.80 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
11.90 
11.80 
11.80 
11.75 
11.80 
11.90 
12.00 

May. 

1 

10.45 
10.50 
10.45 
10.40 
10.40 
10.45 
10.45 
10.45 
10.50 
10.45 
10.40 
10.35 
10.40 
10.45 
10.50 
10.55 

lO.fiO 
10.45 
10.45 
10.40 
10.45 
10.60 
10.  GO 
10.55 
10.60 
10.  M 
10.50 
10.60 
10.  GO 
10.65 
10.60 
10.55 

10.55 
10.  GO 
10.50 
10.55 
10.60 
10.65 
10.55 
10.60 
10.70 
10.65 
10.70 
10.75 
10.80 
10.80 

10.75 

11.10 
11.05 
11.05 
11.10 
11.20 
11.30 
11.35 
11.35 
11.35 
11.40 
11.60 
11.70 
11.80 
11.70 
11.65 
11.60 

11.40 
11.40 
11.60 
11.30 
11.20 
12.40 
12.50 
12.20 
11.40 
11.50 
11.70 
12.10 
12.30 
11.10 
11.40 
11.90 

17 

10.60 
10.45 
10.45 
10.45 
10.50 
10.55 
10.60 
10.55 
10.55 
10.60 
10.50 
10.55 

10. 75 
10.86 
11.00 
11.15 
11.20 
11.20 
11.20 
11. 15 
11.05 
11.00 
11.00 
10.95 
10.90 
10.95 
11.05 

2 

18 

19 

20 

3 

4 

5 

21 

6 

22 

7 

23 

8 

24 

9 

25 

10 

26 

11 

27 

12 

28 

13 

29 

14 

30 

1.5 

31 

16 
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Rating  table  for  Dead  River  near  Negannee,  Mich.,  for  ice-free  f)eriodtt. 


Gage 
height. 

Discharge.  | 
kktamd-fcfi. 

1 

Gage 
height. 

Fed. 

Discliarge. 

1      Gage 
1    height. 

Feet. 

Discharge. 
Srcond-fcfi. 

:     Gage 
'    height, 

'      FfH. 

Di§(*haiige. 

Sf'C07id-feet. 

Srtxntd-Jeet. 

10.45 

65  I 

10.70 

135 

10.90 

196 

,      11.10 

1 

263 

10.50 

79  ' 

10.  75 

149 

10.95 

r 

212 

,     11.15 

280 

10.55 

93 

10.80 

165 

11.00 

228 

11.20 

298 

10.60 

107  ' 

10.  85 

181 

11.05 

245 

'     11.25 

315 

10.65 

121 

1 

1 

Mean  daily  discluirge,  in  second-feet,  of  Dead  River  near  Negaunee,  Mich.,  for  1902 

and  190S. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 



July. 

Aug. 

Sept. 

Oct. 

1  Nov. 

1 

165 
181 
212 
.     165 
165 
149 
135 
121 
135 
121 
121 
298 
315 
427 
245 
165 
245 
181 
181 
245 
135 
135 
149 
135 

121 ; 

107 
107 
107  ' 
93  , 
107  1 

1 

172  1 

Deo. 

1902. 
1 

107 

107 

107 

107 

121 

121 

107 

93 

107 

93 

93 

93 

93 

93 

93 

98 

107 

107 

149 

149 

136 

135 

121 

121 

121 

107 

107 

107 

121 

121 

149 

135 
135 
149 
165 
149 
149 
135 
135 
135 
121 
121 
121 
121 
107 
107 
107 
J  21 
121 
107 
107 
421 
121 
135 
107 
107 
107 
107 
93 
93 
93 



93 
93 
93 
93 
78 
78 
78 
93 
93 
93 
93 
107 
121 

i:i5 

165 
135 
93 
107 
93 
93 
107 
149 
181 
371 
389 
371 
263 
245 
196 
165 
165 

107 

2 

93 

3 

196 

4 

\i£t 

5 

149 

6 

165 

7 

IM 

8 

135 

9 

• 

121 

10 

149 
135 
121 
121 
107 
107 
107 
121 
107 
93 
107 
107 
107 
107 
121 
121 
149 
135 
121 
107 
107 
107 

116 

107 

11 

107 

12 

93 

13 

1 

% 

14 

1 

7S 

15 

1 

78 

16 





93 

17 

1 1 

93 

18 

78 

19 

!          1 

78 

20 

1          1 

7S 

21 

1 1 

65 

22 

1           i 

1 

65 

23 

1 

7o 

24 

1 
.....  '..  .  .    -  . 

165 

25 

1 

19(> 

26 

1 

t 

1$> 

27 

1 

......1...... 

1        !' 

121 

28 

|..... 

1 

7^ 

29 

......|......  ......  ...... 

1 1 



7S 

30 

1 1 1 1 

65 

31 

1                 ^     1           1 

6^ 

1 1 

Mean 

112 

121 

149 

110 

-.r^ 
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1. 

•2. 
3. 
•I. 

5. 
6. 


f . 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
•22. 
23. 
24. 
25. 
26. 
27. 
28, 
29. 
30. 
31. 


Mran  daily  disrharffVy  in  tiecond-feety  of  Devul  River  near  Ne(jaHneey  Mieh.^  fnr  IVOJ 

and  lii0.i — Continued. 


Drty. 


1903. 


Mer.n 


Jan.    Feb.    Mar.    Apr.  I  May.  June.  July.   Aug.  Sept. 


05 

a  76 

9:i 

78 

65  , 

107 

65 

65 

78 

51 

51 

93 

51 

65 

107 

65 

107 

121 

65 

107 

93 

65 

93 

107 

78 

7H 

VXS 

65 

78 

121 

.M 

7H 

135 

39 

107 

149 

51 

107 

165 

65 

121 

165 

78 

107 

93 

93 

149 

93 

78 

149 

78 

65 

181 

107 

65 

228 

93 

65 

280 

93 

78 

298 

«153 

98 

298 

a  116 

107 

298 

a98 

93l 

280 

a  103 

93  , 

245 

"107 

107 

228 

«i99 

78 

228 

a  115 

93 

212 

a  119 

196 

a  123 

212 

a  114 


85 


215 


I 


b-263 


ft  371 
h  371 


.ft  245 

|'>245  jh408 
fc2«>3  jftSiM 
ft  298  :  ft  298 


ft334 
ft  352 
ft  352 
ft  3.52 
ft  371 
ft  446 
ft  485 
ft  524 
ft  485 
ft  466 
ft446 
ft  524 
ft563 
656:^ 
ft  563 
ft  563 
ft  563 
ft  563 
ft  563 
ft  524 
ft  524 
ft  504 
ft  524 
ft  563 
ft  602 


86       ISO       4.>4 


ft  765 
ft806 
ft683    , 
ft  371    , 
ft408 
ft4H5 
ftr»42 
ft  724    . 
ft  263 
ft  371    , 
ft56.i  I. 


Oct.    Nov.,  Dec. 


a  loe  in  stream  )hh1;  approximate. 
Mainly  fn>m  lof(aiitnmic  extension  of  nitinK  curve;  iippn)xiniate. 


DEAD    RIVER  AT   FORESTVILLE,  MICH. 

A  recoixl  of  the  ^ge  lioights  above  the  crest  of  a  weir  was  main- 
tained at  Forestville  from  Octo]>er  15,  181)8,  to  July  31,  1902,  inclu- 
.sive,  by  J.  M.  Ijongyear,  of  Marquette.  The  weir  is  of  timber,  with  a 
rounded  crcvst.  A  cross  section  and  profile  of  the  crest  in  relation  to 
the  gage  have  been  furnished  by  Charles  Cumings,  C.  E.  From  this 
profile  a  discharge  curve  has  been  computed,  using  coefficients  derived 
from  the  experiments  of  the  United  States  Geological  Survey  and  at 
Cornell  ITniversitv,  and  the  dailv  flow  has  been  determined.  The 
estimated  monthly  run-off  is  only  approximate,  the  l)oundary  of  the 
drainage  area,  which  comprises  a  rugged  forest-covered  wilderness, 
not  being  determined.     The  rainfall  estimated  from  records  at  three 
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stationH  lying  along  the  southern  boundary  of  the  drainage  liasin  is 
also  given.  These  records  indicate  large  local  variations  in  the  pre- 
cipitation. There  is  no  statement  of  ice  conditions  at  the  weir  in  con- 
junction with  the  record.  The  estimated  flow  for  the  winter  months 
may  therefore  be  somewhat  uncertain.  As  a  check  the  record  has 
been  compared  with  simultaneous  observations  for  two  different 
periods  at  ''The  Hoist,"  near  Negaunee,  substantial  agreement  \ye\ug 
found. 

Mean  daily  discharge^  in  secand-feetj  of  Dead  River  at  ForestvUle,  Mich.,  1898-190J. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 
May.  1  June. 

July.     Aug. 

Sept. 

:              i 
Oct.      Nov.     Dw-. 

1898. 
1 





1 

492         167 

2 

j 

i 

430         li*) 

3 

.......    ..»«...    - 1 

1 

430  1       126 

386  i 

416         136 

4 

1 

5 ... 

1"  ' ' 

6 

1 "" 

117 

7 

............... 

1 

•W       lft> 
382        101 
296         ^ 
248          94 

217    

224        112 
i      108 

8 

9 

10 

1 

11 

12 

13 

•••■•.« 

14 

1 
'...... 

IM         19< 

16 

90 
90 

178  '        99 

16 

172  ,        94 

17 

90         156          90 

18 

• 

90 
108 
106 

150    

19 

160  *      108 

20 

117 

21 

.1 

108         156         I(^ 
J2C         189          »l 

22 

23 



274          96 

24 

• 

146 

300         Hi 

26 

167  1      211     

189         200          !M 

26 

27 

] 

167 
146 

94 

28 

1 1 

200          9!^ 

29 

1            1 

146 

200          94 

30 

1 1 1 

178          90 
90 

31 

1 1 i 

624 

_    _     _ 



_    _    - 
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Mean  daily  discharge,  in  second-feet^  of  Dead  River  at  FbreMviUe,  Mich.,  1898-190iS — 

Continoed. 


Day. 


iw». 


1. 
2. 
s. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2S. 
26. 
27, 
28. 
29. 
90. 
31. 


Jan. 


Feb. 


68 

65, 

65  < 

I 
68 

75 

79 


82 
82 
76 
68 
54 
68 


117 
126 


90 
68 
61 
54 
47 
54 
50 
60 
50 
'42 
40 
37 
42 
90 
50 
65 
66 
68 
65 
68 
61 
68 
50 
54 
65 


57 
54 


Mar. 


50 
57 
66 
68 
57 
50 
57 
50 
54 
57 
54 
40 
45 
34 
40 
47 
50 
65 
57 
66 
68 
68 
72 
65 
65 
68 
72 
68 
57 
54 
50 


Apr. 


57 

65 

72 

75 

75 

72 

79 

82 

82 

94 

178 

274 

408 

817 

1,090 

1,620 

1,720 

1,720 

1,820 

1,840 

1,860 

1,420 

1,570 

1,820 

1,920 

2,130 

2,170 

2,920 

(^) 
1,920 


May.    June.    July. 


1.270 
964 
726 
621 
516 
438 
370 
349 
328 
907 
314 
900 
280 
'274 
242 
508 
846 
894 
770 
699 
688 
488 
900 
248 
242 
286 
992 
596 
508 
500 
492 


452 
406 
400 
500 
476 
438 
970 
849 
907 
261 
206 
261 
460 
596 
500 
480 
378 
640 
688 
445 
314 
274 
242 
224 
189 
167 
162 
274 
370 
321 


Aug.     Sept.     Oct. 


242 

200 

172 

145 

ISO 

126 

286 

267  ! 

217  I 

178  ' 

156 

140 

126 

112 

117 

150 

256 

265 

189 

172 

156 

145 

140 

126 

189 

172 

162 

172 

236 

267 

206 


194 

870 

184 

328 

189 

274 

184 

255 

185 

261 

126 

248 

117 

874 

106  i 
117'. 
112  I 
108 
180 
117  I 
112 
106 

99 

90 
117 
190 
178 
206 
140 
126 
112 

99 
122 
117 

99 
224 
588 
484 


779  t 

690  ' 

600 

400  ' 

886 

342 

274 

261 

286 

290 

314 

807 

267 

206 

189 

178 

167 

162 

172 

200 

194 

189 

184 


286 
267 
821 
328 
286 
248 
242 
286 
224 
217 
211 
206 
200 
842 
433 
751 
817 
664 
506 
422 
885 
842 
335 
863 
445 
666 


Nov. 


588 
468 
415 


Dec. 


856 

836  I 

814  ! 

800  ' 

274  , 

217  . 

200 

194 

189 

178 

172 

194 

189 

178 

189 

206 

200 

194 

184 

172 

206 

261 

242 

206 

194 

200 

194 

189 

184 

184 


189 
178 
167 
145 
140 
184 
189 
194 
236 
242 
261 
242 
206 
236 
274 
248 
242 
286 
224 
206 
194 
194 
184 
172 
146 
166 
172 
200 
206 
189 
194 
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Mean  daily  discharge,  in  second-feet,  of  Dead  River  at  Fbreslville,  Mich.,  lStfS-UK)J— 

Continued. 


Day. 


1900. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 
Nov.  , 

Dtt-. 

224 

189 

140 

135 

484 

261 

314 

178 

90 

286 

217 

IIT 

217 

IM 

130 

130 

492 

274 

274 

150 

94 

•274 

314 

14-". 

211 

172 

112 

150 

408 

300 

167 

126 

140 

267 

41)0 

U 

206 

156 

126 

172 

392 

267 

150 

130 

167 

236 

370 

r* 

189 

145 

122 

206 

328 

224 

172 

108 

162 

217 

335 

l.'i' 

172 

150 

117 

293 

217 

217 

189 

99 

255 

217 

267 

14> 

167 

145 

130 

430 

236 

236 

178 

167 

415 

224 

267 

It'i 

167 

145 

145 

596 

230 

224 

145 

280 

307 

224 

248 

m 

178 

126 

135 

638 

248 

217 

ia5 

300 

236 

236 

236 

ik> 

167 

122 

126 

.  630 

800 

211 

130 

349 

189 

211 

■230 

u- 

162 

126 

112 

588 

293 

200 

145 

286 

242 

206 

230 

13r. 

1.W 

130 

108 

500 

264 

217 

140 

248 

708 

189 

224 

KS> 

145 

135 

130 

452 

321 

261 

145 

206 

884 

172 

IM 

130 

145 

145 

122 

415 

274 

267 

156 

172 

648 

167 

189 

YA 

150 

145 

112 

415 

314 

236 

167 

145 

385 

167 

167 

12ft 

150 

140 

126 

540 

280 

224 

224 

135 

422 

178 

189 

m 

146 

135 

126 

770 

430 

236 

314 

126 

468 

172 

189 

14."i 

140 

145 

122 

1,590 

572 

217 

206 

117 

760 

172 

194 

145 

145 

145 

117 

1,710 

516 

206 

217 

86 

604 

167 

189 

145 

150 

185 

122 

1,860 

408 

150 

200 

130 

548 

162 

178 

l.'« 

162 

130 

126 

2,260 

807 

108 

167 

140 

460 

156 

167 

140 

167 

126 

117 

{^) 

286 

117 

156 

126 

430 

150 

162 

»>» 

172 

122 

126 

2,340 

255 

172 

162 

117 

492 

150 

1.56 

U^ 

172 

117 

117 

1,790 

248 

126 

167 

112 

452 

167 

145 

\71 

178 

126 

126 

1,620 

242 

122 

145 

■108 

430 

178 

145 

2* 

184 

145 

130 

1,360 

230 

117 

136 

104 

415 

167 

135 

•Jl«5 

189 

140 

126 

1,050 

242 

117 

112 

99 

342 

162 

1-26 

•A« 

189 

145 

108 

779 

236 

112 

108 

90 

307 

162 

12G 

IW 

178 

» 

117 

699 

224 

108 

126 

90 

293 

172 

122 

m 

172 

126 

638 

280 

122 

156 

86 

300 

211 

117 

m 

167 

122 

328 

145 

90 

217 

1 
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}fean  daily  discharge^  in  second-fefiy  of  Dead  River  at  ForeMvilley  Mich,^  1898-1902 — 

.Continued. 


Day. 


19ltt. 


Jan. 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10- 
11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Fi'h.      Mar. 


172 

194 

200 

206 

200 

189 

184 

189  ' 

1»1  ! 

200  ' 

178 

162 

150 

145 

146 

140 


117 

108 

108 

112 

112 

112 

108  < 

108  i 

112  ' 

112 

117  , 

117 

122 

122 

126 

117 


140 

108 

126 

108 

185 

112 

145 

112 

140 

108 

135 

112 

135 

112 

110 

108 

126 

104 

122 

104 

117 

104 

117 

108 

108 

108 

117 

126 
117 
126 
122 
117 
112 
126 
122 
117 
122 
117 
126 
122 
126 
126 
122 


Apr.  May.  Jiuu' 


130 
126 
166 
l»i  ' 
194 
211 
274 
286 
293 
300 
314 
878  j 
540  I 
716 
836 
1,210 


117 

1,580 

108 

2,210 

112 

1.650 

117 

1,200 

99 

94 

760 

117 

808 

104 

984 

126 

1,290 

135 

1,680 

130 

1,200 

126 

1,210 

135 

770 

130 

588 

135 

508 
874  . 

1,110 
655 
548 
100  ■ 
-293  I 
261 
248  i 
438  • 
646  I 

1,040  ' 
314 
261 
855 
914 


IIU*. 

July. 

Auk. 

242 

150 

99 

286 

130 

1-22 

363 

122 

126 

274 

90 

117 

189 

135 

112 

242 

255 

99 

200 

492 

99 

167 

445 

90 

162 

378 

86 

242 
328 
286 
267 
230 
189 
178  . 


826 

150 

725 

122 

596 

108 

688 

117 

476 

126 

255 

117 

314 

140 

6^ 

167 

328 

267 

261 

• 

370 

788 

206 

314 

167 

224 

156 

Vtl 

126 

370 

342  ' 
167  1 
122  I 
248 
460 
321 
167 
135  j 
104  I 

79, 

61 

72  ' 

108 
130  I 
156  . 
236  • 
392 
492  , 
242 
156 
108 


75 

94l 

in! 

140 
140 
156 
126 
112 

90 

90 

61 

72 
108 
130 
140 
126 
117 

9^1 

90 

82 

90 

94 


Si'pt. 


122 

167 

150 

145 

135 

122 

9-t 

90 

82 

75 

86 

90 

117 

117 

145 

172 

156 

140 

140 

126 

112 

99 

90 

90 

86 

82 

82 

172 

211 

'255 


Oct. 


194 
17S 
167 
162 
150 
145 
140 
156 
172 
206 
224 
236 
267 
314 
828 
•293 
280 
189 
184 
167 
145 
145 
140 
126 
117 
117 
112 
108 
117 
122 
126 


Nov 


217 
236 
230 
189 
156 
156 
145 
130 
126 
140 
145 
'224 
630 
621 
452 
242 
206 
172 
156 
172 
145 
172 
200 
189 
184 
178 
167 
126 
135 
140 


Dec. 


184 
156 
160 
145 
135 
150 
167 
162 
178 
172 
162 
135 
130 
117 
104 
108 
112 
122 
122 
117 
126 
180 
126 
117 
112 
112 
108 
108 
112 
104 
99 
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Mean  daily  discharge^  in  second-feet^  of  Dead  River  cU  ForestvilUf  Mich.,  1898-t9(>i— 

Continued. 


Day. 


Jan. 


Ft'b. 


1902. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21. 

22 

28 

24 

25 

26 

27 

28 

29 

80 

81 


86 

122 

86 

122 

82 

126 

90 

126 

94 

126 

104 

117 

117 

108 

126 

104 

122 

94 

126 

94 

117 

d9 

112 

99 

117 

99 

122 

94 

126 

94 

117 

90 

112 

86 

117 

86 

117 

90 

122 

90 

122 

94 

112 

94 

112 

99 

108 

108 

117 

112 

122 

117 

122 

122 

126 

126 

156 

180 

126 

••■•■•• 

Mar. 

Apr. 

638 
588 
532 
516 
492 
445 
314 
438 
385 
630 
681 
914 
865 
690 
646 
664 
725 
445 
484 
A24 

Hay. 

1.880 
1,260 
1,120 
708 
596 
621 
788 
699 
646 
572 
588 
516 
438 
430 
415 
392 
328 
286 
194 
167 
370 
314 
248 
293 
314 
368 
438 
385 
293 
206 
167 

June. 

236 
217 
335 
286 
274 
224 
349 
286 
342^ 
807 
300 
286 
242 
200 
184 
167 
145 
135 
140 
150 
1,100 
814 
280 
248 
194 
162 
145 
146 
135 
180 

July. 

126 
135 
150 
178 
167 
363 
242 
194 
189 
178 
162 
160 
145 
145 
185 
126 
122 
122 
117 
108 
108 
99 
108 
112 
126 
135 
145 
162 
162 
150 
145 

AUR. 

Sept. 

OcL 

Not. 

Dec. 

135 

130 

1 

1*% 

1 

126 

' 

130 

' 1 

135 

1 

130 

130 

140 

' 

1 

156 

1 

172 

236 

1 

314 

1 

366 

1 

1 

392 

1     1 

430 

1 

,     1 

349 

385 

- 

342 

1   '  ! 

385 

'*  1 

286    508 

*  1     I     ' 

300    460 

1 

321  {   596 

1 ' 

34^1   672 
422  1   54A 

1  *   ' 

1 

460 

760 
1,140 
1,560 
2,030 
2,210 

! ' 

596 

1 1 

864 

• 

1 

1,140 

1,000 

836 

1 

1 

1 

1* 

1 

1    1   . 

, 1 
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Estimate  mufUlilif  dutchartje  of  Jiead  Hmr  at  ForetUvillff  MM. 

[Drainai^e  area,  142 «  w|UArc  miles.] 


Month. 


1898. 


Janaarv 


February 
March . . . 


April 
May. 


June 

July 

August 

September 

( )ctf>ber  1^-31 

November 

December 


1899. 

January  

February 

March 

April 

May 

Jane 

Julv 

August 

September 

October 

November 

December 


The  year. 


DiMcharKe  in  necond-foet. 


Maximum.     Minimum. 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


508 
167 


126 

90 

72 

2,320 

1,270 

596 

267 

588 

874 

817 

356 

274 


150 
90 

54 

30 

34 

57 

236  I 
162  ' 
112 

90  '' 
162 
200 
172 
140 

30  ' 


153 
267 
107 


78 

56 

67 

1,009 

502 

363 

179 

160 

314 

394 

216 

201 

294 


Depth  in 
inches. 


1.08 

1.88 

.75 


.55 
.39 
.40 
7.10 
3.53 
2.56 
1.26 
1.13 
2.21 
2.77 
1.52 
1.42 


2.07 


28.13 


RainfaU 
in  inches,  b 


1.24 

2.11 

.86 

.63 
.■41 
.46 
7.96 
4.06 
2.86  i 
1.45 
1.30 
2.48 
3.19 
1.70 
1.63 


1.08 
2.62 
1.57 
1.17 
3.25 
4.38 
1.67 
1.06 
2.42 
2.74 
1.64 
1.35 

1.54 
.75 
3.58 
3.11 
4.20 
4.84 
3.85 
4.17 
4.71 
3.83 
.39 
2.78 


37.75 


a  Approximate. 

b  Mean  of  Marquette,  Xshpoming,  and  Humboldt  observations 
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FMimaied  monlhly  discharge  of  Dead  River  at  ForeHniley  Sfich. — CVmtinueci. 


Mouth. 


1900. 

January 

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  year. 

1901. 

January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  In  eecoiid-feet. 


Run-off. 


Maximum. 

Minimum. 

Mean. 

1 

'  Second-feet 
1  per  square 
mile. 

Depth  in 
inches. 

1.38 

Rainfall 
in  in<.'h«. 

224 

140 

171 

1.20 

l.l>3 

189 

117 

142 

1.00 

1.04 

1.77 

140 

108 

123 

.87 

1.00 

1.29 

2, 340 

130 

854 

6.01 

6.73 

2.63 

572 

217 

319 

2. -25 

1       2.58 

2.53 

300 

108 

196 

1.38 

1.55 

2. 33 

314 

108 

172 

1.21 

1.39 

5.*> 

349 

90 

156 

1.10 

1.26 

3.11 

884 

90 

385 

2.71 

3.(M 

s.  2; 

286 

150 

195 

1.37 

1.58 

2.  ;i6 

400 

117 

208 

1.46 

1.64 

1.02 

206 

117 

154 

1.08 

1.25 

.!« 

2,  340 

90 

256 

1.80 

24.  fl 

3:^.  IS 

206 

108 

154 

1.08 

1.25 

1.:^ 

126 

104 

112 

.79 

.82 

M 

135 

94 

120 

.84 

.97 

2.21 

2,210 

126 

760 

5.35 

5.99 

1.63 

1,110 

172 

525 

•3.70 

4.25 

3.72 

370 

108 

206 

1.45 

1.62 

3.34 

492 

90 

228 

1.60 

1.85 

5.44 

156 

90 

112 

.79 

.91 

2.08 

255 

90 

136 

.96 

1.07 

3.yo 

328 

108 

178 

1.25 

1.44 

3.04 

630 

126 

213 

1.50 

1.68 

2.46 

184 

99 

132 

.93 

1.07 

1.41 

2,210 

90 

240 

1.69 

22. 92 

31.17 

UOYT.] 
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Estimated  mofUhly  discharge  of  Dead  River  at  FirrestvilU^  Mich. — Continued. 


Discharge  in  swond-feet. 


Run-off. 


Month. 


Maximum. 


I 
Minimum.        Mean 


1902. 


January  . 
February 
March.,. 

April 

May 

June 

July  .... 
August.. 


156 
126 
1,140 
2,210 
1,880 
1,100 
363 


September 
October  ... 
November . 
December  . 


90 
90 
126 
314 
167 
130 
99 


118 
106 
362 
736 
517 
255 
152 


Swond-fect 

I>er  HQuarc 

mile. 


.83 
.75 
2.55 
5.18 
3.64 
1.80 
1.07 


IH»pth  In 
inche».a 


Rainfall 
In  inches. 


.96 
.78 
2.93 
5.80 
4.19 
2.01 
1.23 


1.43 
1.06 
.87 
2.26 
2.53 
3.31 
3.49 
1.62 
1.54 
2.48 
2.82 
2.09 


a  Includes  flow  from  snow  accumulated  on  ground,  Dec.  31, 1901. 
ONTONAGON  RIVER  NEAR  ROCKLAND,  MICH. 

This  station  was  established  by  L.  R.  Stockman  in  May,  1903.  It 
is  located  at  the  highway  bridge  on  the  road  between  Rockland  and 
Victoria  mine.  Discharge  measurements  are  made  from  the  single- 
span  highway  bridge.  The  initial  point  for  soundings  is  the  left  edge 
of  the  covering  of  the  left  abutment;  the  point  is  marked  zero  on 
the  bridge  floor.  The  channel  is  straight  for  300  feet  above  and  for 
250  feet  below  the  station.  Both  banks  are  high,  rocky,  and  wooded. 
The  bed  of  the  stream  is  composed  of  gravel  and  rocks,  and  there  is 
but  one  channel  at  all  stages.  The  velocity  of  the  current  is  suflicient 
to  be  measured  at  low  water.  The  water  surface  when  discharge 
measurements  have  been  made  has  been  referred  to  a  cross  on  the 
hand  rail  of  the  bridge  on  the  downstream  side  20  feet  from  the  initial 
point  for  soundings.  Its  elevation  is  4.19  feet  above  bench  mark  No. 
1  and  6.64  feet  above  bench  mark  No.  2.  Bench  mark  No.  1  is  a 
spike  in  the  root  of  a  double  elm  tree  about  150  feet  south  of  the  south 
abutment  and  just  to  the  right  of  the  highway  leading  to  Victoria 
mine.  Bench  mark  No.  2  is  a  spike  in  the  root  of  an  elm  tree,  3i 
feet  in  diameter,  and  about  50  feet  south  of  the  south  bridge  abutment. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
iRR  97—04 32 
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Discharge  mecuuremetUs  of  OnUmagan  River  near  Rockland,  Mich.,  in  1902-S. 


Date. 


1902. 
September  14 ... . 
November  16 


1903. 


May  22 

July  20 

September  17 


Hydrographer. 


W.  V.  Savicki. 
do 


L.  R.  Stockman, 

do 

do 


(jafc 
leifirhl 


heigtitd 


DiwbaiiKe. 


FeeL      .  Stnmd/fcL 


24.88 
21.20 


533 
3,717 


21.40 
24.50 
19.55 


3, 526 

658 

4,733 


a  Distance  to  water  surface  from  reference  point.    Top  of  hand  rail  20  feet  from  xcroof  distance 
downstream  side. 

ST.  LOUIS  RIVER  NEAR  CLOQUET,  MINN. 

This  station  was  established  May  26,  1903,  by  E.  Johnson,  jr.  It  is 
located  at  "The  Works,"  a  place  where  logs  are  separated  for  indi- 
vidual owners,  about  4  miles  above  Cloquet,  Minn.  The  gage  is  a  li 
by  6  inch  timber,  fastened  to  the  timber  crib.  It  is  read  once  each 
day  by  M.  J.  Crawford.  Discharge  measurements  are  made  by  means 
of  a  cable  and  boat.  The  initial  point  for  soundings  has  been  taken 
at  the  water^s  edge  on  the  left  bank.  The  channel  is  straight  for  1,5(X) 
feet  above  and  for  3,000  feet  below  the  station.  The  current  has  a 
moderate  velocity.  The  right  bank  is  low  and  may  overflow  at  extreme 
high  water,  the  left  bank  is  high  and  not  liable  to  overfow,  both 
are  wooded.  The  bed  of  the  stream  is  sandy,  free  from  vegetation, 
and  is  subject  to  some  change.  There  is  but  one  channel  at  ordi- 
nary and  high  stages.  The  bench  mark  is  on  a  15-inch  pine  tree,  about 
100  feet  upstream  from  the  cable.  Its  elevation  is  11.46  feet  above 
the  zero  of  the  gage.  The  station  was  discontinued  September  9, 19<^3, 
on  account  of  its  being  aflfected  by  the  dam  at  Cloquet  and  on  account 
of  poor  conditions  for  obtaining  accurate  measurements. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  W.  C.  Hoag  in 
1903: 


July  1:  Gage  height,  1.39  feet;  diwharge,  (>31  second-feet. 


HOYT.] 
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Mean  daily  gaffe  height^  infeety  of  St.  Louis  River  near  (Coquet,  Minn.,  /or  190S, 


Day. 

May. 

June. 

4.60 
4.20 
4.20 
3.80 
8.60 
3.00 

July. 

1.40 
1.80 
1.80 
1.70 

1.60 
1.60 
1.70 
1.80 
1.80 
1.90 

1.80 
1.70 
1.60 
1.40 

Aug. 

(-) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 

(») 
1.60 
1.65 
1.50 
1.45 
1.50 
1.45 

1 

Hept. 

1.90 
1.70 
1.70 
1.65 
1.45 

Day. 

May. 

June. 

July. 

1.80 
1.80 

1.40 
1.80 
1.60 
1.60 
1.60 
1.80 

Auk. 

1.60 
1.45 
1.4S 
2.10 
2.20 
2.25 

Sept. 

1 1 

1 

17 

2.20 
2.10 
2.00 
1.80 

2 

18 

3 

19 

4 

20 

5 

21 

6 

22 

1.60 
1.40 
1.40 
1.30 
1.20 
1.20 

7 1 

28 

1 

8 

2.80 
2.80 
3.00 
2.60 
2.40 
2.40 

24 

2.00 
2.00 
1.65 
1.60 
1.60 
2.00 

9 

25 

10 

26 

11 

27 

4.80 
4.80 
4.70 
4.80 

12 

28 

18 

29 

1.80 
1.20 

14 

30 

15 

2.20 
2.20 

31 

1.85 

16 

aObsen'erleft. 


INDEX. 


A.  Page. 

Agrricnltiiral  College,  Mich. 

R«d  Cedar  River  at: 

description 462-453 

discharge 458 

discharge,  daily 456-456 

discharge,  monthly 457 

gage  heights 453 

ratingtable 454-455 

Albion,  Mich. 

Kalamazoo  River  near: 

discharge 458 

Torrey  Springs  near: 

discharge 45© 

AUe^n,  Mich. 

Kalamazoo  River  near: 

description 457-459 

discharge 458 

discharge,  daily 469 

discharge,  monthly 460 

Alpena,  Mich. 

Thnnder  Bay  River  near: 

description 436-437 

discharge,  daily 437 

discharge,  monthly 438 

rainfalldato 438 

Ammonoosnc  River  at— 

Bretton  Woods,  N.  H.: 

description 89-90 

discharge 90 

gage  heights 90 

Androscoggin  River  at— 

Dixfleld,  Me.: 

description 64 

discharge 64 

discharge,  monthly 66 

gageheights 66 

ratingtable 65 

Enrol  Dam,  N.  H.: 

description 00 

Gorham,  N.  H.: 

description 60 

discharge,  daily 60 

Rnmford  Falls,  Me.: 

description 68-63 

discharge,  daily 63 

Shelbnrne,  N.  H.! 

description 61 

discharge 61 

gage  heights 62 

Androscoggin  River  drainage  basin: 

description 50 

gaging  stations 60-66 


Page. 
Antietam  Creek  near— 
Sharpeburg,  Md.: 

description 318-319 

discharge 819 

discharge,  monthly 820 

gageheights 319 

ratingtable 880 

Appomattox  River  at- 
Mattoax,  Va. : 

description 825 

discharge 825 

discharge,  monthly 827 

gageheights 326 

ratingtable 827 

Aroostook  River  at— 
Fort  Fairfield,  Me.: 

description 17-18 

discharge 18 

gageheights 18 

Asbnry,  N.  J. 

Musconetcong  River  at: 

description 252-253 

ratingtable 253 

Ashuelot  River  at— 
Winchester,  N.  H.: 

description 93 

discharge 93 

gageheights 93 

An  Sable  River  at— 
Bamfleld,  Mich.: 

description 434-435 

discharge 436 

gageheights 438 

Anglaize  River  near- 
Defiance,  Ohio: 

description 425 

discharge 425 

gageheights 426 


Baldwinsville,  N.  Y. 
Seneca  River  at: 

description 394 

discharge,  daily 394 

discbarge,  monthly 806 

Bamfield,  Mich. 

An  Sable  River  at' 

description 434-436 

discbarge 436 

gageheights 436 

501 


502 


INDEX. 


Baring:,  Me.  Page. 

8t.Croix  RiveratSpragtiee  Falls  near: 

deecription 20 

discbarge iOO 

discharge,  daily 22 

discharge,  monthly 23 

gage  heights 21 

ratingtable 21 

Bath  Mills,  Mich. 

North  Branch  of  Kalamazoo  Rirer 
near: 

discharge 468 

Beaver  Rlyer  near— 

Croghan,  N.  Y.: 

description 364-385 

discharge 865 

discharge,  daily 867-360 

discharge,  monthly 870 

gage  heights 866 

rainfall  data 870 

ratingtable 868 

Bedford,  N.  Y. 

Mianus  Riyer  at: 

description 118 

discharge 116 

discharge,  daily  ..'. 117 

discharge,  monthly 118 

rainfall  data 118 

Bingham  ton,  N.  Y. 

Chenango  River  at: 

description 297 

discharge 2B8 

discharge,  monthly 802 

gage  heights 296-800 

ratingtable 801 

Susquehanna  River  at: 

description 291 

discharge 282 

discharge,  monthly 296 

gage  heights 292-294 

ratingtable 295 

Black  River  near— 

Elyria,Ohio: 

description 4SXi-4Sl 

discharge 421 

discharge,  monthly 422 

gage  heights 421 

ratingtable 422 

Felts  Mills,  N.Y.: 

description 868-864 

Blanchard  River  at— 

Ottawa,  Ohio: 

description 426 

discharge 426 

.     gage  heights 427 

Bloomsbnry,  N.  J. 

Musconetcong  River  near: 

description 254 

discharge 264 

gage  heights 254 

Boardman  River  at— 

Kalkaskia,  Mich.: 

discharge 489 

Traverse  City,  Mich.: 

description 439 

discharge 489 

gage  heights 440 


Boonton,  N.  J. 

Rockaway  River  near: 

description 3B3 

discharge 233 

discharge,  daily 235 

gageheights 234 

Bound  Brook,  N.  J. 
Raritan  River  at: 

description 

discharge 

gageheights 240 

Bretton  Woods,  N.  H. 
Ammonoosuc  River  at: 

description 89-90 

discharge 90 

gageheights 90 

Buchanan,  Mich. 

St.  Joseph  River  at: 

description 4a(M6t 

Buchanan,  Ya. 
James  River  at: 

description 396 

discharge 837 

discharge,  monthly 336 

gageheights 387 

ratingtable 338 

Bnskirk,  N.  Y. 
Hoosic  River  at: 

description 211»-2S0 

discharge 28il 

gageheights til 

Byram  River  at— 

Pemberwick,  Conn.: 

deecription 119 

discharge,  daily 129 

Byram  River,  East  Branch  of,  near— 
Greenwich,  Conn.: 

description 121 

dischfU'ge 122 

discharge,  daily 122 

discharge,  monthly 123 

ralnfalldata 128 

Byram    River,    Middle     Branch     of, 
near— 
Riverville,  Conn.: 

deteription ISS 

discharge 123 

gageheights 124 

Byram  River,  West  Branch  of,  at— 
Port  Chester,  N.  Y.: 

description 120 

discharge,  daily 121 

Byram  River  drainage  basin - 

description llft-119 

gaging  stations 119-124 

O. 

Canada  Creek,  East,  at— 
Do]geviUe,N.  Y.: 

description 195 

discharge,  monthly 196 

gageheights 195 

ralnfalldata 196 

Canada  Creek,  West,  at— 
Twin  Rock  Bridge,  N.  Y.: 

description 196-197 

discharge 197 
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Oanftda  Creek,  West,  at— Continued.        Page. 

Twin  Rock  Bridge,  N.  Y.-ConVd. 

discharge,  daily 200-208 

discharge,  monthly 204-205 

gageheights 198 

rating  table 199 

C^rp  River  near— 

Marquette,  Mich.:  * 

description 485 

discharge,  daily 486 

discharge,  monthly 486 

Carrabassett  River  at— 

North  Anson,  Me.: 

description 54-65 

discharge 65 

discharge,  monthly 66 

gageheights 55 

Cartersville,  Va. 

James  River  at: 

description 828-880 

discharge 820 

discharge,  monthly 381 

gafi^e  heights 390 

rating  table 331 

Gatskill  Creek  at— 

South  Cairo,  N.  Y.: 

description _ 178-179 

discharge 179-180 

discharge,  daily 186-188 

discharge,  monthly 180 

gageheights 181-183 

ratin^tables '. 184-186 

Center  Conway,  N.  H. 

Saco  River  at: 

description 69 

discharge 60 

gageheights 60 

Chambley,  Quebec. 

Richelieu  River  at: 

discharge 844 

Chatham,  N.J. 

Passaic  River  near: 

description 286 

discharge 286 

gageheights 237 

Chemung,  N.  Y. 

Chemung  River  at: 

description 289-290 

discliarge 290 

gageheights 291 

Chemung  River  a^— 

Chemung,  N.  Y.: 

description 289-290 

discharge 200 

gageheights 291 

Chenango  River  at— 

Binghamton,  N.  Y.: 

description 297 

discharge 296 

dischai^re*  monthly !...         802 

gageheights 298-300 

rating  table 301 

Chittenango,  N.Y. 

Chittenango  Creek  at: 

description 386-387 

discharge 887 

discharge,  daily 390-892 


Chittenango,  N.  Y.— Continued.  Page. 

Chittenango  Creek  at— Continued. 

discharge,  monthly 898 

gageheights 888 

rainfall  data 898 

rating  table 388-889 

Chittenango  Creek  at— 
Chittenango,  N.  Y.: 

description 886-887 

discharge 887 

discharge,  daily 800-302 

discharge,  monthly 866 

gageheights 888 

rainfall  data 888 

rating  table 888-380 

Cleveland,  Ohio. 

Cuyahoga  River  at: 

description 417-418 

discharge 418 

gageheights 418 

Ohio  and  Erie  canal  at: 

description 420 

Clinton,  Mass. 

South  Branch  of  Nashua  River  at: 

description 78-79 

dischai^e,  monthly 79 

rainfalldata 79 

Cloquet,  Minn. 

St.  Louis  River  near: 

description 498 

discharge 498 

gageheights 490 

Cobboeseecontee  River  at— 
Gardiner,  Me.: 

description 67-68 

discharge,  daily 68 

Cochituate,  Mass. 

Lake  Cochituate  at: 

description 76 

discharge,  monthly 78 

rainfalldata 78 

Cochituate,  Lake  at— 
Cochituate,  Mass.: 

description 78 

discharge,  monthly 78 

rainfalldata 78 

Coldspring,  N.  Y. 

Foundry  Brook  near: 

description 125-126 

discharge,  daily 126 

Condit,  Mich. 

South  branch  of  Kalamazoo  River 
near: 

discharge 468 

Connecticut  River  at— 
Hartford,  Conn.: 

description 84-86 

gageheights 85 

Orford,  N.  H.:  ' 

description 81 

discharge 81 

discharge,  monthly 84 

gage  heights 82 

rating  Uble 82-84 

Connecticut  River  drainage  basin: 

description 80-81 

gaging  stations 81-98 
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Contoocook  River  at—  Page. 

West  Hopkinton,  N.  H.: 

description 75 

discharge 75 

g&ge  heights 78 

Creeklocks,  N.  Y. 

Delaware  and  Hudson  canal  at: 

description 152 

diverted  water 158 

Crockery  Creek  at— 

Slocums  Grove,  Mich.: 

description 447-448 

gageheights 448 

Croghan,  N.  Y. 

Beaver  River  near: 

description 364-965 

discharge 886 

discharge,  daily 387-989 

discharge,  monthly 370 

gage  heights 966 

rainfall  data 370 

rating  table 888 

Cuyahoga  River  at— 

Cleveland,  Ohio:  i 

description 417-418  , 

discharge 418 

gage  heights 418 

Independence,  Ohio: 

description 418-419 

discharge 419 

gageheights 419 

D. 
Danville,  Pa. 

North  Branch  of  Susquehanna  River 
at: 

description 282-283 

discharge 28:3 

discharge,  monthly 285 

gageheights 283 

rating  table ' 284 

Dead  River  at  or  near— 

Forestville,  Mich.: 

description 489-490 

discharge,  daily 490-494 

discharge,  monthly 495-497 

Negaunee,  Mich.: 

description 487 

discharge 487 

discharge,  daily 488-489 

gage  heights 487 

rating  table 488 

Dead  River  at— 

The  Forks,  Me.: 

description 63 

discharge 63 

gage  heights 54 

Deerflcld,  N.  Y. 

Johnston  Brook  near: 

description 212 

discharge,  daily 212 

discharge,  monthly 212 

Reels  Creek  near: 

description 209 

discharge,  daily 210 

discharge,  monthly 21 1 

rainfall  daU 211 


Deerfleld  reservoir  near—  l^ag**. 

Utica,  N.  Y.: 

rainfall  data 213 

Defiance,  Ohio. 

Auglaize  River  near: 

description i£* 

discharge 42:> 

gage  heights 4*; 

Tiffin  River  near: 

description 4ffl 

discharge 4S1 

discharge,  monthly 425 

gage  heigh  ts 424 

rating  table 424 

Delaware  and  Hudson  Canal  at— 

Creeklocks,  N.  Y.: 

description 1j2 

diverted  water lo^J 

Rosendale,  N.  Y.: 

discharge,  daily 152 

Delaware  River  at— 

Lambertville,  N.  J.: 

description 241>  25«» 

discharge 2ai 

gage  heights 251 

Delaware  River,  East  Branch  of,  at— 

Hancock,  N.  Y.: 

description 264 

discharge Sm 

gageheights asi 

Delaware  River,  West  Branch  of,  at— 

Hancock,  N.  Y.: 

desciiption : 2fi2 

discharge 363 

gageheights 263 

Delaware  River  drainage  basin: 

description 245-246 

gaging  stations 246-2K> 

Dixfleld,  Me. 

Androscoggin  River  at: 

description 64 

discharge 64 

discharge,  monthly 66 

gageheights 65 

rating  table 65 

Dolgeville,  N.  Y. 

East  Canada  Creek  at: 

description 116 

discharge,  monthly 196 

gage  heights 195 

rainfall  data 196 

Dover  Plains,  N.  Y. 

Tenmile  River  near 

description 108 

discharge 104 

discharge,  daily    110-112 

discharge,  monthly 113 

gage  heights 105  UC 

rating  table 108- IIP 

Dunsbach  Perry,  N.  Y. 

Mohawk  River  at: 

description  Itt) 

B. 

EaHt  Branch  of  Byram  River  near- 
Greenwich,  Conn.: 

description 121 

discharge IS 
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East  Branch  of  Byram  River  near— Oon-  Page, 
tinned. 

Greenwich,  Conn.— €k>ntinued. 

discharge,  dally 122 

diflchargo,  monthly W3 

rainfaUdata 123 

Kast  Branch  of  Delaware  River  at— 

Hancock,  N.  T.: 

deecription 284 

discharge 286 

gage  heights 265 

East  Branch  of  Fond  dn  Lac  River  at— 

Fond  dn  Lac,  Wis.: 

deeci-iption 472-478 

discharge 473 

gage  heights 478 

Eafit  Branch  of  Penobscot  River  at— 

Orlndstone,  Me.: 

description 82-83 

discharge 38 

discharge,  monthly 34 

gage  heights 33 

ratingtable 34 

Elast  Canada  Creek  at— 

Dolgeville,  N.  Y.: 

description 196 

discharge,  monthly Ifl8 

gage  heights 185 

rainfall  data 196 

East  Rnah,  N.  T. 

Honeoye  Creek  at: 

description 403-404 

Elyria,  Ohio. 

Black  River  near: 

deecription 420-421 

discharge 421 

dischai^e,  monthly 422 

gageheights 421 

rating  table 422 

I^rrol  dam,  N.  H. 

Androscoggin  River  at: 

deecription 60 

Erie,  Lake,  drainage  basin: 

description 417 

gaging  stations 417-480 

Escanaba,  Mich. 

Escanaba  River  near: 

description 484 

discharge 484 

gageheights 484 

Elscanaba  River  neai<— 

E^scanaba,  Mich.: 

deecriiytion 484 

discharge 484 

gageheights 484 

Esopus  Creek  at— 

Kingston,  K.  Y.: 

deecription 166-166 

discharge 166-168 

discharge,  daily 174-175 

discharge,  monthly 175-176 

gageheights 168-170 

ratingtable 171-173 

Olive  Bridge,  N.  Y.: 

description 176-177 

discharge 177 

gageheights 178 


Euclid,  N.  Y.  Page. 
Oneida  River  near: 

description J«l-382 

discharge 382 

discharge,  daily 384-385 

discharge,  monthly 386 

ratingtable .     388 

P. 

Far  Hills,  N.  J. 

North  Branch  of  Bar  itan  River  near: 

description 248-244 

discharge 244 

gageheights 244 

Fawn  River  near- 
Whit©  Pigeon,  Mich.: 

description 461 

discharge 461 

gageheights 462 

Felts  Mills,  N.  Y. 
Black  River  near: 

desc'ription 363-864 

Flnderne,  N.  J. 

Raritan  River  at: 

description 242 

di.schargc« 242 

gageheights 243 

Fifth  River  at— 

Wallagraas,  Me.: 

description 16-17 

discharge 17 

gageheights 17 

i  Fishkill  Creek  at— 
Glenham,  N.  Y.: 

deecription 128-127 

discharge 127-128 

discharge,  daily 138-136 

I  discharge,  monthly 136 

gageheights.- 129-181 

rainfaUdata 136 

rating  table 132 

Fond  dn  Lac,  Wis. 

East  Branch  of  Fond  dn  Lac  River 
at: 

description 472-478 

discharge 473 

gageheights 478 

West  Branch  of  Fond  dn  Lac  River 
at: 

deecription 473-474 

discharge 474 

gageheights 474 

Fond  dn  Lac  River,  East  Branch  of,  at— 
Fond  dn  Lac,  Wis: 

deecription 472-478 

discharge 478 

gageheights 473 

Fond  du  Lac  River,  West  Branch  of,  at— 
Fond  dn  Lac,  Wis: 

description 473-474 

discharge 474 

gageheights 474 

Forestville,  Mich. 
Dead  River  at: 

description 489-490 

discharge  daily. 490-494 

discharge,  monthly 496-497 
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Forks  (The),  Me.  Page. 

Dead  River  at: 

description 53 

discharge 5S 

gageheights 64 

Kennebec  River  at: 

description 43 

discharge 43 

.  discharge,  monthly 45 

gageheights 44 

ratingtable 46 

Port  Edward,  N.  Y. 

Hudson  River  at: 

description 281-222 

Port  Pairfleld,  Me 

Aroostook  River  at: 

description 17-18 

discharge 18 

gageheights 18 

Port  Montgomery,  N.  T. 

Richelieu  Riv«r  at: 

description 340 

discharge,  daily 342 

discharge,  monthly 343 

Ponndry  Brook  near— 

ColdBpring,N.  Y.: 

description 125-128 

discharge,  daily 126 

Pox  River  at— 

Omro,  Wis.: 

description 464 

discharge 464 

gageheights 466-466 

Wrightstown,  Wis.: 

description 466-467 

discharge 467 

gageheights 468-460 

Poxcroft,  Me. 

Piscataquis  River  near: 

description 38-39 

discharge 39 

discharge,  monthly 41 

gageheights 40 

ratingtable 40 

Pramingham,  Mass. 

Sudbury  River  at: 

description 76 

discharge,  monthly 77 

rainfttlldata 77 

Pranklin  Junction,  N.  H. 

Merrimac  River  at: 

description 70-71 

discharge 71 

Frederick,  Md. 

Monocacy  River  near: 

description 305-306 

discharge 306 

discharge,  monthly 308 

gageheights 307 

ratingtable 307 

Frederick,  Pa. 

Perkiomen  Creek  at: 

description 248 

Preeland,  Mich. 

Tittabawassee  River  at: 

descrii>tion €3i-4SSi 

discharge 432 

gageheights 432 


Front  Royal,  Va. 

South  Branch  of  Shenandoah  River 
near: 

description 314-415 

discharge 315 

dischai^e,  monthly 'W 

gageheights 31.i 

ratingtable 316 

G. 
Ghirdiner,  Me. 

Cobboeseecontee  River  at: 

description 6r->V 

discharge,  daily > 

Qaylordsville,  Conn. 
Housatonic  River  at: 

description M 

discharge 95 

discharge,  daily 98-Ha 

discharge,  monthly lOS-KQ 

gageheights « 

ratingtable 97 

Genesee  River  at  or  near- 
Mount  Morris,  N.  Y.: 

description 411 

discharge 411 

gageheights 41S 

Rochester,  N.  Y.: 

description aw 

discharge 399 

discharge,  flood 4aMCJB 

Glasgow,  Ya. 

North  (of  James)  River  near: 

description 333 

discharge 334 

discharge,  monthly 336 

ratingtable 335 

Glenham,  N.  Y. 
Fishkill  Creek  at: 

description U6-1S' 

discharge 127-ia« 

discharge,  daily 1S3-13& 

discharge,  monthly IdS 

gageheights 1^29-131 

ndnfalldata 19B 

ratingtable 138 

Godeffroy,  N.  Y. 

Naveeink  River  at: 

description 261-2IB 

gageheights 2flS 

Gorham,  N.  H. 

Androeco^in  River  at: 

description 60 

discharge,  daily flU 

Graefenberg  Creek  near- 
New  Hartford,  N.  Y.: 

description 21S 

discharge,  daily 214 

Graefenberg  reservoir  near— 
Utica,  N.  Y.: 

rainfall  data 215 

Grand  Rapids,  Mich. 
Grand  River  at: 

description 442 

discharge,  daily 446 

discharge,  monthly 447 

gageheights 443 

ratingtable 446 
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Oramd  Rtver  At-  Page. 

Gnuid  Rapids,  Mich.: 

description 442 

disicharge,  daily 446 

discharge,  monthly 441 

gage  heights 448 

ratingtable 444-446 

Korth  Liansing,  Mich.: 

deBcription US 

discharge 440 

discharge,  daily 461 

discharge,  monthly 45^ 

gageheights 449 

ratingtable 460 

Oreenwich,  Conn. 

East  Branch  of  Byram  Biver  near: 

description Wl 

discharge 128 

discharge,  daily 122 

discharge,  monthly 128 

rainfalldata 128 

Orindstone,  Me. 

East  Branch  of  Penobscot  River  at: 

description 82-88 

discharge 83 

gageheights 83 

ratingtable 84 


Hancock,  N.  T. 

East  Branch  of  Delaware  River  at: 

description 264 

discharge 266 

gageheights 266 

West  Branch  of  Delaware  River  at: 

description 262 

discharge 268 

gageheights 268 

Harrisbarg,  Pa. 

Snsqnehanna  River  at: 

description 272-278 

discharge 278 

discharge,  monthly 276 

gageheights 274 

rainfalldata 276 

ratingtable 275 

Hartford,  Oonn. 

Connecticnt  River  afi 

description 84-85 

gageheights 85 

Hemlock,  N.  T. 

Hemlock  Lake  at 

description 404-406 

dischsj^e 407-409 

Hemlock  Lake  at— 
Hemlock,  N.  T.: 

description 404-406 

discharge 407-409 

Hemlock  Lake,  N.  Y.,  diverted  water . .         410 

gageheights 409 

Holoomb  Rock,  Va. 
James  River  at: 

description _ 882 

gageheights 332 

Honeoye  Creek  at— 
East  Rush,  K.T.: 

description 408-404 


Honk  Falls,  K.  T.  Page. 

Rondout  Creek  at: 

description 166 

Huofiic  River  at^ 
Basklrk,  N.  Y.: 

description 219-220 

dis(;hsTge 220 

gageheights 221 

Honsatonic  River  at^ 
Gs  y  lordsville.  Conn. : 

description 94 

discharge 95 

discharge,  daily 98-101 

discharge,  monthly 102-106 

gageheights 96 

ratingtable 97 

Honsatonic  River  drainage  basin: 

description 94 

gaging  stations 94-118 

Hudson  River  at— 

Fort  Edward,  N.Y.: 

description 221-222 

MechanicviUe,  N.Y.: 

description 218 

discharge,  daily 218 

discharge,  monthly 219 

Hudson  River  drainage  basin: 

description 124-125 

gaging  stations 125-228 

Huron  Lake  drainage  basin- 
description  481 

gaging  stations 481-438 


Indejiendenoe,  Ohio. 
Cuyahoga  River  at: 

description 418-419 

discharge 419 

gageheights 419 

Indian  Lake  dam,  N.  Y. 
Indian  River  at: 

description 222 

Indian  Lake  reservoir,  N.   Y.,  gage 

heights 228 

Indian  River  at— 

Indian  Lake  dam,  N.  Y.: 

description 222 

Iron  Mountain,  Mich. 

Menominee  River  near: 

description 474-476 

discharge 476 

gageheights 475 

Iron  River  near- 
Iron  River,  Mich.: 

description 476 

discharge 476 

discharge,  daily 479-182 

discharge,  monthly 483 

gageheights 477 

rainfalldata 483 

ratingtable 478 

Iron  River,  Mich. 
Iron  River  near: 

description 476 

discharge 476 

discharge,  daily 479-482 
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Iron  River,  Mich.— Ck)ntinued.  Page. 
Iron  River  near— Continued. 

discharge,  monthly 483 

gage  heights 477 

rainfall  data 4«3 

rating  table 478 

Israel  River  near- 
Jefferson  Highlands,  N.  H.: 

description 86,87 

discharge 86,88 

heights 87,88 


J. 

James  River  at— 

Buchanan,  Va.: 

description 836 

discharge 337 

discharge,  monthly 388 

gage  heights 337 

ratingtable 338 

Cartersville,  Va. : 

description aaWfi9 

discharge 3f» 

discharge,  monthly 331 

gageheights 330 

rating  table 331 

Holcomb  Rock,  Va.: 

description 332 

gageheights 332 

James  River  drainage  basin: 

description 324 

gaging  stations 325-338 

Jefferson  Highlands,  N.  H. 

Israel  River  near: 

description 86,87 

discharge 86,88 

gageheights 87,88 

Johnston  Brook  near— 

Deerfleld,  N.  Y.: 

description 212 

discharge,  daily 212 

discharge,  monthly 212 

Juniata  River  at— 

Newport,  Pa.: 

description 276-277 

discharge 277 

discharge,  monthly 279 

gageheights 277 

ratingtable 278 

K. 

Kalamasoo  River  near- 
Albion,  Mich.: 

discharge 458 

Allegan,  Mich. : 

description 467-469 

discharge 468 

discharge,  daily 469 

discharge,  monthly 46() 

Kalamazoo   River,  North  Branch  of, 
near- 
Bath  Mills,  Mich.: 

discharge 458 

Kalamazoo   River,    South   Branch   of 
near- 
Condit,  Mich.: 

discharge 458 


Kalkaakia,  Mich.  Page. 

Boardman  River  at: 

discharge 436 

Kennebec  River  at— 

North  Anson,  Me.: 

description 45-k* 

discharge 46 

discharge,  monthly 4** 

gage  heights 47 

ratingtable 47 

The  Forks,  Me.: 

,  description ^i 

discharge 4:1 

discharge,  monthly 45 

gageheights 44 

ratingtable 45 

Waterville,  Me.: 

description 4K-e 

discharge,  daily 4!» 

Kennebec  River  drainage  basin: 

description 41-42 

gfiging  stations 43-6S 

Kingston,  N.  Y. 

Esopus  Creek  at: 

description 165-166 

discharge 166-lW 

discharge,  daily 174-175 

discharge,  monthly 175  1T6 

gage  heights les-lTO 

ratingtable 171-m 

I.. 

Lake  Ontario  drainage  basin: 

gaging  stations 9a 

Lambertville,  N.  J. 
Delaware  River  at: 

description 24»-35(» 

discharge 25i» 

gageheights 251 

Lamoille  River  at— 
West  Milton,  Vt.: 

description 346 

discharge 346 

discharge,  monthly 34^ 

gage  heights 347 

ratingtable 347 

Lawrence,  Mass. 

Merrimac  River  at: 

description 72 

discharge,  daily 73 

Lehigh  River  at— 

South  Bethlehem,  Pa.: 

description 355 

discharge 25S 

discharge,  monthly 257 

gageheights 25B 

ratingtable 256 

Lima,  Ohio. 

Ottawa  River  at: 

description 42T-42}< 

discharge 4S» 

gageheights 42S 

Littlefalls,  N.  Y. 

Mohawk  River  at: 

description 196 

Little  Portage  River  at— 
Mendon,  Mich.: 

discharge HA 


INDEX. 


509 


M.  Page. 

MeCall  Ferry,  Pa. 

Susquehanna  River  at: 

deftcription 3m-tB» 

discbarge 368-209 

discharge,  monthly 272 

gageheights 270 

rating  table 271 

Macbias  Rirer  at — 

Whitneyyille,  Me.: 

description 24 

discharge 24 

gageheights 24 

Mnchias  River  drainage  basin: 

description 23 

gaging  stations 24 

Mahwah,  N.  J. 

Bamapo  River  near 

description 229 

discharge -         229 

gageheights 230 

Manistee  River  at— 

Sherman,  Mich.: 

description ....    440-441 

discharge 441 

gageheights 441 

Marqnette  Mich. 

Carp  River  near: 

description 485 

discharge,  daily 486 

discharge,  monthly 486 

Massena  Springs,  N.  T. 

Raqnette  River  at— 

description 359 

Mattawamkeag,  Me. 

Mattawamkeag  River  at: 

description 35 

discharge 85 

discharge,  daily 37 

discharge,  monthly 38 

gageheights.. 38 

i-ating  table 36 

Mattawamkeag  River  at— 

Mattawamkeag,  Me.: 

description 35 

discharge 85 

discharge,  daily \fi 

diacliarge,  monthly 38 

gageheights 36 

rating  table 36 

Mattoaz,  Va. 

Appomattox  River  at: 

description 325 

discharge 325 

discharge,  monthly 327 

gageheights 326 

rating  table 327 

Manmee  River  near— 

Sherwood,  Ohio: 

description 42B 

discharge 429 

gageheights 430 

Mechanicville,  N.  Y. 

Hudson  River  at: 

description 218 

discharge,  daily 218 

discharge,  monthly 219 


Page. 
Medina,  N.  T, 

Oak  Orchard  Creek  near 

description 412^15 

discharge 41&-416 

gageheights ..  416 

Tonawanda  feeder  near: 

description 412^15 

Mendon,  Mich. 

Little  Portage  River  at: 

discharge 485 

St.  Joseph  River  at: 

description 462 

discharge 468 

gageheights 468 

Menominee  River  near- 
Iron  Mountain,  Mich.: 

description 474-475 

discharge 476 

gageheights 475 

Merrimac  River  at— 

Franklin  Junction,  N.  H.: 

description 70-71 

discharge 71 

gage  heights 71 

Lawrence,  Mass.: 

description 72 

discharge,  daily 73 

Merrimac  River  drainage  basin: 

description 70 

gaging  stations 70-79 

MeHsalonskee  River  at— 

Waterville,  Me. : 

description 56-^7 

discharge,  daily 57 

Mianns  River  at— 

Bedford,  N.  Y.: 

description 116 

discharge 116 

discharge,  daily 117 

discharge,  monthly 118 

rainfall  data  118 

Stamford,  Conn.: 

description 114 

discharge 116 

discharge,  daily 115 

Mianus  River  drainage  basin: 

description •    114 

gaging  statioHH 1 14-118 

Michigan,  Lake,  drainage  lm.sin: 

description 4:«-439 

gaging  stations 439-486 

Middle  Branch  of  Byram  River  near— 

Riverville,  Conn,: 

description 123 

discharge 123 

gageheights 124 

Middlebury,  Vt. 

Otter  Creek  at: 

description 358 

discharge 363 

discharge,  monthly 355 

gage  heights 364 

ratin  g  table 354 

MillPoint,  N.  Y. 

Schoharie  Creek  at: 

description 190 
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Mill  Point,  N.  Y.-Contiiined.  -  Page. 

Schoharie  Creek  at— Continued. 

discharge 190 

gage  heights 101 

Millington,  N.  J. 
Paaaaic  River  at: 

description 887-238, 

discharge 238 

gage  heights 288 

Millinooket,  Me. 

Penobscot  River  at: 

.description - 26-27 

discharge,  daily 27 

Millstone,  N.  J. 

Millstone  River  at: 

description 240-241 

discharge 241 

gageheights 241 

Millstone  River  at— 
Millstone,  N.  J.: 

description 240-241 

discharge 241 

gageheights 241 

Millville,  W.  Va. 

Shenandoah  River  at: 

description 812 

discharge 312 

discharge,  monthly 814 

gageheights 818 

rating  table 813 

Minetto,  K.  T. 

Oswego  River  near: 

description 878 

discharge 878 

discharge,  daily 880 

discharge,  monthly 881 

gageheights 379 

Missisquoi  River  at— 
Swanton,  Vt.: 

description 344 

discharge 345 

gageheights 845 

Mohawk  River  at— 

Donsbach  Ferry,  N.  Y.: 

description 190 

Little  Falls,  K.  Y.: 

description 198 

Utica,  N.  Y.: 

description 206 

discharge 206 

discharge,  daily 206 

Monocacy  River  near- 
Frederick,  Md.: 

description 305-806 

discharge 806 

discharge,  monthly 808 

gageheights ^307 

rating  table 807 

Monroe,  K.  J. 

Whippany  River  at: 

description 285 

Montague,  Me. 

Penobscot  River  at: 

description 28 

disc*harge 88 

discharge,  monthly 31-32 

gageheights 29-30 

ratingtable 81 


Moose  River,  N.  Y. 
Moose  River  at: 

description 871 

discharge 871 

gageheights 8*2 

Moose  River  at— 

Moose  River,  N.  Y.: 

description JfTI 

discharge 371 

gageheights Xi 

Moose  River  near— 
Rock  wood.  Me.: 

description 49-50 

discharge 50 

gageheights ISO 

Mount  Morris,  N.  Y. 
Qenesee  River  near: 

description 411 

discharge 411 

gageheights 412 

Mountainview,  N.  J.    Sre  Two  Bridges. 
Musconetoong  River  at  or  near— 
Asbury,N.  J.: 

description 

rating  table 

Bloomsbury,  N.  J.: 

description 254 

discharge 254 

gageheights 254 

Muskegon  River  at— 
Newaygo,  Mich.: 

description* 442 

K. 

Nashua  River,  South  Branch  of,  at— 
Clinton,  Mass.: 

description 7^79 

discharge,  monthly 79 

rainfalldata 79 

Navesink  River  at— 
Godeffroy,  N.  Y.: 

description 

gage  heights 

Port  Jervis,  N.  Y.: 

description 257 

discharge 

discharge,  daily 

discharge,  monthly 261 

ratingtable 25« 

Negaunee,  Mich. 
Dead  River  near: 

description 487 

discharge 4« 

discharge,  daily 4»M(« 

gageheights 4K7 

ratingtable 4«8 

Neshaminy  Creek  near— 
The  Forks,  Pa.: 

description.  249 

discharge,  daily 249 

New  Hartford,  N.  Y. 

Oraefenberg  Creek  near: 

description 218 

discharge,  daily 214 

Starch  Factory  Creek  near. 

description 206 

discharge 206 
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Xe^w  Hartford,  N.  Y.— Continiied.  Page. 

Starch  Factory  Creek  near— Cont'd. 

diflcbarge,  daily 207 

discharge,  monthly 807 

Sylvan  Olen  Creek  near 

description 216 

discharge,  daily 21« 

discharge,  monthly 216 

rating  table 217 

Ne-w  Hartford  Creek.    See  Sylvan  Qlen 

Creek. 
Xewvygo,  Mich. 

Mnakegon  River  at: 

description 442 

Newpalta.  N.  T. 

WaUdU  River  at: 

description ISO 

discharge 199-140 

discharge,  daily 148-lSO 

discharge,  monthly 151 

gage  heights 141-143 

rating  table 144-147 

Newport,  Pa. 

Juniata  River  at: 

description 276-277 

discharge 277 

discharge,  monthly 279 

gage  heights 277 

rating  table 278 

North  Anson,  Me. 

Carrabassett  River  at: 

description 54-56 

discharge 55 

discharge,  monthly 56 

gage  heights 56 

Kennebec  River  at: 

description 4.'>-46 

discharge 46 

discharge,  monthly 48 

gage  heights. 47 

rating  table 47 

North  Branch  Kalamazoo  River  near- 
Bath  Mills,  Mich.: 

discharge 458 

North  Branch  of  Potomac  River  at— 
Piedmont,  W.  Va.: 

description 322 

discharge 322 

discharge,  monthly 324 

gage  heights 328 

rating  table 323 

North  Branch  of  Raritan  River  near- 
Far  Hills,  N.  J.: 

description 243-244 

discharge 244 

gage  heights 244 

North  Branch  Shenandoah  River  near— 
Riverton,  Va.: 

description t 817 

discharge 317 

gage  neighta 818 

North  Branch  Susquehanna  River.    See 

Snsquebanna. 
North  Lansing,  Mich. 
Grand  River  at: 

description 448 

discharge 449 

discharge,  daily 451 


North  Lansing,  Mich.— Continued.  Page. 
Grand  River  at— Continued. 

discharge,  monthly 452 

gage  heights 449 

ratingtable 450 

North  (of  James)  River  at— 
Glasgow,  Va.: 

description 383 

discharge 884 

discharge,  monthly 885 

ratingtable 385 

O. 

Oak  Orchard  Creek  at  and  near- 
Medina,  N.  Y.: 

description 412-415 

dibcharge 415-416 

gageheights 416 

Ridgeway  Bridge,  N.  Y.: 

discharge 417 

Ogdensburg,  N.  Y. 

Oswegatchie  River  near- 
description 880 

discharge 361 

gageheights 362 

Ohio  and  Erie  Canal  at— 
Cleveland,  Ohio: 

descrii>tion 420 

OUve  Bridge,  N.Y. 
Esopus  Creek  at: 

description 176-177 

discharge 177 

gageheights .' 178 

Omer,  Mich. 

Rifle  River  at: 

description 433 

discharge 438 

gageheights 434 

Omro,  Wis. 

Fox  River  at: 

description 464 

discharge 464 

gageheights 465-466 

Oneida  River  near- 
Euclid,  N.  Y.: 

description •. 381-382 

discharge 382 

discharge,  daily 384-385 

discliarge,  monthly 38ft 

ratingtable 383 

Ontario,  Lake,  drainage  basin: 

description 863 

gaging  stations 863-417 

Ontonagon  River  near— 
Rockland,  Mich.: 

description 497 

discliarge 496 

Orford,  N.H. 

Connecticut  River  at: 

description 81 

discharge 81 

discharge,  monthly 84 

gage  heights 82 

ratingtable 82-84 

Oriskany,  N.  Y. 

Oriskany  Creek  near 

description 217 

discliarge 217 
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Oriskany  Croek  near—  Page. 
Oriskany,  N.  Y.: 

description 217 

discharge 217 

Oswegatchie  River  near— 
Ogdensburg,  N.  Y.: 

description 380 

discharge 361 

gage  heights 362 

Oswego  River  near  - 
Minetto,  N.  Y.: 

description 378 

discharge 378 

discharge,  daily 380 

discharge,  monthly 881 

gage  heights 379 

Ottawa,  Ohio. 

Blanchard  River  at: 

description 426 

discharge 426 

gage  heights 427 

Otter  Creek  at- 
Middlebury,  Vt.: 

description 363 

discharge 353 

discharge,  monthly '&5& 

gage  heights 354 

rating  table 354 

Ottawa  River  at— 
Lima,  Ohio: 

description 427-428 

discharge t^ 

gage  heights 428 


Passaic  River  at  and  near- 
Chatham,  N.  J.: 

description 236 

discharge 236 

gage  heights 237 

Millington,  N.  J.: 

description '.  237-2!% 

discharge 238 

gage  heights 238 

Two  Bridges,  N.  J.: 

description 231 

discharge 232 

gageheigbts 232 

Piissaic  River  drainage  basin: 

description 223-224 

gaging  stations 224-238 

Passiimi)sic  Kiver  at— 

St.  Johnsbury  Center,  Vt.: 

description 8« 

discharge 89 

gage  heights 89 

Patapsco  River  at— 
Woodstock,  Md.: 

description 303 

discharge 'dOH 

discharge,  monthly 305 

gageneigbts 304 

ratingtable 304 

Patapsco  River  drainage  basin: 

description ;i03 

gaging  stations 306-305 


Pemberwick,  Conn. 

Byram  River  at: 

description 11^ 

discharge,  daily 13i 

Peiuigewasset  River  at— 

Plymouth,  N.H.: 

description 7:i  74 

discharge 74 

gage  heights To 

Penobscot  River  at— 

Millinocket,  Me.: 

description aft-:f7 

discbai^re,  daily 2T 

Montague,  Me.: 

description *• 

discharge ** 

discharge,  monthly 3I-^ti 

gage  heights 2»-:v 

ratingtable 31 

Penobscot  River,  East  Branch  of,  at— 

Grindstone,  Me.: 

description  ._ ^i-X^ 

discharge 3> 

discharge,  monthly 34 

gage  heights :« 

ratingtable Jtt 

Penobscot  River  drainage  basin: 

description 2&-aR 

gaging  stations 26-41 

Perkiomen  Creek  at— 

Frederick,  Pa.: 

description 2*- 

Spring  Mount,  Pa.: 

discharge,  daily 248 

Philadelphia,  Pa. 

Schuylkill  River  near: 

description 247 

discharge,  daily 247 

Piedmont,  W.  Va. 

North  Branch  of  Potomac  River  at: 

description ;ttJ 

di^'harge ItH 

discharge,  monthly :tJ4 

gage  heights  li&i 

rating  table im 

Piscataquis  River  near— 

Foxcroft,  Mo.: 

description »*-:W 

discharge :jH 

discharge,  monthly 41 

gage  heights 4» 

rating  tabic 4i» 

Plattsburg,  N.Y. 

Saranac  River  near: 

description :iS'i 

discharge,  dally    * ;A« 

discharge,  monthly :<:>«> 

Piymoutu,  N.  H. 

Pemig-  wasset  River  at: 

description 7:^-74 

discharge 14 

gage  heights t:» 

Po<nt  of  Rocks,  Md. 

Potomac  River  at: 

description aiK-4#» 

discharge 3m 

discharge,  monthly 311 
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Point  t>f  Rocks,  Md.— Continued. 

Potomac  River  at— Continued. 

gage  heights 

rating  table 

Point  Pleasant,  Pa. 

Tohiclcon  Creek  at: 

dt>flcription 851-260 

discharge,  daily L52 

Pompton  Plains  N.  J. 

Pompton  RiTer  a': 

dcHcription 226 

discluu>ge,  monthly 228 

gage  heights 227 

rating  table 2J»-287,228 

Pompton  River  at— 

Pompton  Plains,  N.  J.: 

description 228 

discharge,  monthly 228 

gage  heights 227  ' 

rating  table 226-227,228  ' 

Two  Bridges,  N.  J.: 

description 224 

discharge 225 

gage  heights 225 

Port  Chester,  N.  Y. 

West  branch  of  Byram  River  at: 

description 120 

discharge,  dally 121 

Port  Jervis,  N.  Y. 

Navesink  River  at: 

description T 267 

discharge. 258 

discharge,  daily 269-260 

discharge,  montiily 261 

rating  table 258 

Potomac  River  at— 

Point  of  Rocks,  Md.: 

description 308-309 

discharge 309 

discbarge,  monthly 311 

gage  heights 8U) 

I'ating  table 311 

Potomac  River,  North  Branch  of,  at— 

Piedmont,  W.  Va.: 

description 822 

discharge 322 

discharge,  monthly 324 

gageheights 323 

rating  table 333 

Potomac  River,  South  Branch  of,  near— 

Springfield,  W.  Va.: 

description 820-321 

discharge 321 

gageheights 321 

Potomac  River  drainage  basin: 

description 305 

gaging  stations 305-324 

Prattsville,  N.  Y. 

Schoharie  Creek  at: 

description 191-192 

discharge IJte 

gageheights 193-194 

Presumpscot  River  at— 

Sebago  Lake  outlet: 

description 67 

discharge,  daily 68 


Pago. 
Presumpscot  River  drainage  basin: 

description 66-67 

gaging  stations 67-68 

Pulaski,  K.  Y. 

Salmon  River  near: 

description 373 

discharge 374 

discharge,  daily 377 

discharge,  monthly 877 

gageheights 375 

rating  table 376 


Ramapo  River  near— 

Mahwah,  N.  J.: 

depcription 229 

discharge 229 

gageheights 230 

Raquette  River  near— 

Massena  Springs,  K.  Y.: 

description ^0 

Raritan  River  at— 

Bound  Brook,  K.  J.: 

description 280 

discharge 240 

gageheights 240 

Findeme,  N.  J.: 

description 242 

discharge 242 

^n«reheight8 243 

Raritan  River,  North  Branch  of,  near- 
Par  Hills,  N.  J.: 

description 243-244 

discharge 244 

gage  heights 244 

Raritan  River,  South  Branch  of,  at— 

Stanton,  N.  J.: 

description 244-245 

discharge 245 

gageheights 245 

Raritan  River  drainage  basin: 

description 238-239 

gaging  stations 239-245 

Red  Cedar  River  at— 

Agricultural  College,  Mich.: 

description 452-453 

discharge 463 

discharge,  daily 455-456 

discharge,  monthly 457 

gage  heights 453 

rating  table 454-455 

Reels  Creek  near— 

Deerflcld,  N.  Y.: 

description 209 

discharge,  daily 210 

discharge,  monthly 211 

rainfall  data 211 

Richelieu  River  at— 

Fort  Montgomery,  N.  Y.: 

description 340 

discharge,  daily 342 

discharge,  monthly 343 

St.  Johns,  Quel)ec: 

discharge 343 

gage  heights 341 
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Richmond,  Vt.  Pagre. 

Winooeki  RiTor  at: 

descriptioii 8  8 

discharge 348 

discharge,  monthly 960 

gage  heights 349 

rating  table 349 

Rifle  River  at— 

Omer,  Mich.: 

description 438 

discharge 433 

gage  heights 434 

Riverton,  Va. 

North  Branch  of  Shenandoah  River 
near: 

description 817 

discharge 1 317 

gage  heights 818 

Riverville,  Conn. 

Middle  Branch  of    Byram   River 
near: 

description 123 

discharge 123 

gageheights 124 

Roach  River,  Me. 

Roach  River  at: 

description 51 

discharge,  monthly > 52 

gageheights 61 

rating  table 52 

Roach  River  at— 

Roach  River,  Me.: 

description 61 

discharge,  monthly 62 

gageheights 51 

rating  table 52 

Rochester,  N.  Y. 

Gtonesee  River  at: 

description 388 

discharge 399 

discharge,  flood 400-403 

Rockaway  River  near— 

Boonton,  N.  J.: 

description 233 

discharge 233 

discharge,  daily 235 

gageheights 234 

Rockland,  Mich. 

Ontonagon  River  near: 

'    description 497 

discharge 498 

Rockwood,  Me. 

Moose  River  near: 

description 49-50 

discharge 50 

gageheights 50 

Rondout  Creek  at— 

Honk  Falls,  N.Y.: 

description 165 

Rosendale,  N.  Y.: 

description 153 

discharge 154-155 

discharge,  daily 161-163 

discharge,  monthly 164 

diverted  water 153 

gageheights 156-158 

rainfall  data 164 


Rondont  Creek  at— Continued.  Page. 

Rosendale,  N.  Y.— Continued. 

rating  table 15^-160 

Rosendale,  K.  Y.  , 

Delaware  and  Hudson  Canal  at: 

discharge,  daily 15* 

Rondout  Creek  at: 

description 158 

discharge 154-lS 

discharge,  daily 161-M3 

discharge,  monthly 164 

diverted  water 1-3 

gageheights 15^15^ 

rainfall  data ]a 

rating  table 1S0-1«I 

Rumford  Falls,  Me. 

Androscoggin  River  at: 

description 6S-fi3 

discharge,  daily 6S 

a. 
Saco  River  at— 

Center  Conway,  N.  H.: 

description 66 

discharge 69 

gageheights 69 

Saco  River  drainage  basin: 

description 68 

gaging  stations 69 

St.  Croix  River  at— 

Spraguee  Falls,  near  Baring,  Me.: 

description a) 

discharge an 

diacharg  \  daily ti 

discharge,  monthly 23 

gageheights 21 

rating  table 21 

St.  Croix  River  drainage  basin: 

description lfMi> 

gaging  stations 19-^ 

St.  John  River  drainage  basin: 

description 14-16 

gaging  stations 16-lH 

St.  Johns,  Quebec. 
Richelieu  River  at: 

discharge 3lS 

gageheights ail 

St.  Johnsbury  Center,  Vt. 
Passumpsic  River  at: 

description S8 

discharge k9 

gageheights .«» 

St.  Joseph  River  at  - 
Buchanan,  Mich.: 

description 4fl[M61 

Mendon,  Mich.: 

description 4«2 

discharge 4  3 

gageheights 4HSH 

St.  Lawrence  River  drainage  basin: 

description 89^--339 

gaging  stations 340-962 

St.  Louis  River  near— 
Cloquetv  Minn.: 

description 4«< 

discharge 4flH 

gageheights 499 
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Salmon  River  near—  Page. 

Pulaski,  K.  Y.: 

description 378 

discharge 874 

discbarge,  daily 877 

dicbarge,  montiily 877 

gagebeights 875 

rating  table 876 

Saranac  Lake,  N.  T. 

Saranac  River  near 

description K»7 

discbarge,  daUy 368-;«9 

disebftrge,  monthly 858 

Saranac  River  near— 

Plattsburg,  N.  Y.: 

description 865 

discharge,  daily 856 

discharge,  monthly 866 

Saranac  Lake,  N.  Y.: 

description 857 

discharge,  daily ::58-«© 

discharge,  monthly 858 

Savage  Reservoir  near— 

Utica,  N.  Y.: 

rainfall  data 206-808 

Schoharie  Creek  at— 

Mill  Point,  N.  Y.: 

description 190 

discbarge 190 

gagebeights 191 

Prattsville,  N.  Y.: 

description 191-192 

discbarge 192 

gagebeights 198-194 

Schroon  River  at— 

Warrensburg,  N.  Y.: 

description 222 

i:k:bnylkill  River  near— 

Philadelphia,  Pa.: 

description 247 

discharge,  daily 247 

Sebago  Lake  outlet. 

Presumpecot  River  at: 

descriptio 67 

discharge,  daily 68 

Seneca  River  at— 

Baldwinsville,  K.  Y.: 

description 894 

discharge,  daily 894 

discharge,  monthly 895 

Sharon,  Vt. 

White  River  at: 

description 92 

discharge 92 

gagebeights 92* 

Sharp^urg,  Hd. 

Antietam  Creek  near: 

description 318-319 

discharge 319 

discharge,  monthly 320 

gagebeights 819 

ratlngtable 320 

Sbelburne,  N.  H. 

Androscoggin  River  at: 

description  .' 61 

discharge 61 

gageheigbts 62 


Shenandoah  River  at— 
Millville,  W.  Va.: 

description 812 

discharge 812 

discbarge,  monthly 314 

gagebeights 818 

ratlngtable 818 

Shenandoah  River,  North  Branch  of, 
near— 
Riverton,  Va.: 

description 817 

discharge 317 

gagebeights , 818 

Shenandoah  River,  South  Branch  of, 
near- 
Front  Royal,  Va.: 

description 814-^5 

discharge 815 

discharge,  monthly 316 

gagebeights 815 

ratlngtable 816 

Sherman,  Mich. 

Manistee  River  at: 

description 440-441 

discharge 441 

gagebeights 441 

Sherwood,  Ohio. 

Maumee  River  near. 

description 429 

discharge 429 

gagebeights 430 

Skaneateles  (Lake)  outlet  at— 
Willow  Glen,  N.  Y.: 

description 395-396 

discharge,  daily 896 

discharge,  monthly 807 

Slocums  Grove,  Mich. 
Crockery  Creek  at: 

description 447-448 

gagebeights 448 

South  Bethlehem,  Pa. 
Lehigh  River  at: 

description 1S5 

discbarge 255 

discbarge,  monthly 257 

gagebeights 256 

ratlngtable 256 

South    Branch    of    Kalamazoo    River 
near— 
Condit,  Mich.: 

discbarge 468 

South  Branch  of  Nashua  River  at- 
Clinton,  Mass.: 

description 78-79 

discharge,  monthly 79 

rainfall  data 79 

South     Branch    of     Potomac     Il*ver 
near— 
Springfield,  W.  Va.: 

description 320-321 

disctiarge 321 

gagebeights 821 

South  Branch  of  Raritj.n  River  at— 
Stanton,  N.  J.: 

description 244-245 

discharge 245 

gagebeights 245 
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South  Branch  of  Shenandoah   River 
near- 
Front  Royal,  Va.: 

fleBcription 314-3L5 

discharge 815 

discharge,  monthly 316 

gage  heights 315 

rating  table 316 

South  Cairo,  N.  Y. 
Catskill  Creek  at* 

descrip::ion 178-179 

dischai-ge 179-180 

discharge,  daily 186-188 

discbarge,  monthly 189 

gage  heights 181-183 

i-ating  tables 184-185 

Sprague3  Falls,  near  Baring,  Me. 
St.  Croix  River  at: 

description 20 

discharge 20 

discharge,  dally 22 

discharge,  monthly 23 

gage  heights 21 

rating  table 21 

Spring  Mount,  Pa. 

Perkiomen  Creek  at: 

discharge,  daily 248 

Springfield,  W.  Va. 

South   Branch  of  Potomac   River 
near: 

description 880-321 

discharge 821 

gage  heights 821 

Stamford,  Conn. 

Mianus  River  near: 

discharge 115 

discharge,  daily 115 

Stanton,  N.  J. 

South  Branch  of  Raritan  River  at; 

description 243-245 

discharge 245 

gage  heights 245 

Starch  Factory  Creek  near- 
New  Hartford,  N.  Y.: 

description 206 

discharge 206 

discharge,  daily 2J7 

discharge,  monthly 207 

Sudbury  River  at— 
Framingbam,  Mass.: 

description 76 

discharge,  monthly 77 

rainfall  data 77 

Superior,  Lake,  drainage  in  Michigan: 

description 485 

gaging  stations 485-499 

Susquehanna  River  at  ~ 
Binghamton,  N.  \  : 

description 291 

discharge 292 

discharge,  monthly 296 

gage  heights 292-294 

rating  table 295 

Harrisburg,  Pa.* 

description 272-273 

discharge : 273 


rage. 
Susquehanna  River  at— Continued. 

Harrisburg,  Pa.— Continued. 

discharge,  monthly 276 

gage  heights 274 

rainfall  data 276 

rating  table 2^ 

McCall  Perry,  Pa.: 

description :., 

discharge 

discharge,  monthly 272 

gage  heights 270 

ratingtable 271 

Wilkesbarre,  Pa.: 

description 2K5-28S 

discharge 2S7 

discharge,  monthly 2^9 

gageheights SKT 

rainfalldata 2» 

ratingtable 3SH 

Susquehanna  River,  North  Branch,  at— 

Danville,  Pa.: 

description 2S^t& 

discharge 288 

discharge,  monthly 2f& 

gage  hsights 283 

ratingtable 2K4 

Susquehanna  River,  West  Branch,  at— 

Williamsport,  Pa.: 

description 279 

discharge 2W) 

discharge,  monthly 282 

gageheights 2W 

ratingtable 281 

Susquehanna  River  drainage  basin: 

description 

gaging  stations 

Swanton,  Vt. 

Missisquoi  River  at: 

description 844 

discharge 346 

gageheights 345 

Sylvan  Glen  Creek  near- 
New  Hartford,  N.  Y.: 

description 21ft 

discharge,  daily 216 

discharge,  monthly 216 

ratingtable 217 


T. 


Tenmile  River  near- 
Dover  Plains,  N.  Y.: 

description 108 

discharge VH 

discharge,  daily 110-112 

discharge ,  month  ly 118 

gageheights 105-107 

rating  table 10B-10» 

The  Forks.    See  Dead  River  at;  Kenne- 
bec River  at. 

Thunder  Bay  River  near— 
Alpena,  Mich.: 

description 436-437 

discharge,  daily 437 

discharge,  monthly 438 

rainfalldata 436 
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rtufe. 
Tiffin  RlTer  nmr— 

Defiance,  Ohio: 

description 423 

discharge 423 

discharge,  monthly 4S5 

ga^eheights 4384 

ratingtable 424 

Tittabawassee  River  at— 
Freeland,  Mich.: 

description 431-432 

discharge 432 

gage  heights 432 

Tohickon  Creek  at— 
Point  Pleasant,  Pa. : 

description 251-252 

discharge,  daily 262 

Tonawanda  Creek  at— 

Indian  Bridge,  New  York: 

discharge 417 

Tonawanda  Feeder  near- 
Medina,  N.Y.: 

description 412^15 

Torrey  Springs  near- 
Albion,  Mich.: 

discharge 469 

TraverEe  City,  Mich. 
Boardman  River  at: 

description 489 

discharge 489 

gageheights 440 

Twin  Mountain,  N.  H. 
2Sealand  River  at: 

description 90-91 

discharge 91 

gageheights 91 

Twin  Rock  Bridge,  N.  Y. 
West  Canada  Creek  at : 

description 196-197 

discharge 197 

discharge,  daily 200^208 

discharge,  monthly 204-205 

gageheights 198 

ratingtable 199 

Two  Bridges,  N.  J. 
Passaic  River  at: 

description 231 

discharge 232 

gageheights 232 

Pompton  River  at: 

description 224 

dischai^e 225 

gageheights 225 

U. 

Utica,  N.  Y. 

Deerfleld  reservoir  near: 

rainfalldata 213 

Graefenberg  reservoir  near: 

rainfalldata 215 

Mohawk  River  at: 

description 205 

discharge 206 

discharge,  daily 206 

Bavage  reservoir  near: 

rainfalldata 206,209 


W.  Page. 

WallagrasH,  Me. 

Pish  River  at: 

description 16-17 

discharge 17 

gageheights 17 

WallkUl  River  at 

Newpaltz,  N.  Y.: 

description 139 

discharge 139-140 

discharge,  daily 148-150 

discharge,  monthly 151 

gageheights 141-14:3 

ratingtable 144-147 

Wanaque,  N.  J. 

Wanaqne  River  at: 

description e 230-231 

discharge 231 

gageheights 231 

Wanaque  River  at— 

Wanaqae,  N.  J.: 

description 230-231 

discharge 231 

gageheights 281 

Wappinger  Creek  near— 

Wappinger  Falls,  N.  Y.: 

description 187 

discharge 187 

gageheights 136 

Wappinger  Falls,  N.  Y. 

Wappinger  Creek  at: 

description 137 

discharge 137 

gageheights 138 

Warrensburg,  N.  Y. 

Schroon  River  at: 

description 222 

Waterville,  Me. 

Kennebec  River  at: 

description 48-49 

discharge,  daily 49 

Messalonskee  River  at: 

description 56-57 

dischai'ge,  daily 57 

West  Branch  of  Byram  River  near- 
Port  Chester,  N.  Y.: 

description 120 

discharge,  daily 121 

West  Branch  of  Delaware  River  at— 

Hancock,  N.  Y.: 

description 262 

discharge 263 

gageheights 263 

West  Branch  of  Fond  du  Lac  River  at— 

Fond  du  Lac,  Wis.: 

description 4713-474 

discharge 474 

gage  heights 474 

West  Branch  of  Susquehanna  River  at— 

Williamsport,  Pa. : 

description 279 

discharge 280 

discharge,  monthly 282 

gageheights 280 

ratingtable 281 
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West  Canada  Creek  at—  ^        Page. 

Twin  Rock  Bridge,  N.  Y.: 

description 196-^197 

discharge 197 

discharge,  daily 200-803 

discharge,  monthly 804-805 

gage  heights 198 

rating  table 199 

West  Hopkinton,  N.  H. 
Contoocook  River  at: 

description 75 

discharge 75 

gage  heights 78 

West  Milton,  Vt. 
Lamoille  River  at: 

description 346 

discharge 846 

discharge,  monthly 848 

gage  heights 347 

rating  table 347 

Whippany  River  at— 
Monroe,  N.  J.: 

description 835 

White  Pigeon,  Mich. 
Fawn  River  near: 

description 461 

discharge 461 

gageheights 468 

White  River  at— 
Sharon,  Vt.: 

description 92 

discharge 98 

gageheights 92 

Whitney    Creek.      See    Oak    Orchard 

Creek. 
WhitneyviUe,  Me. 
Machias  River  at: 

description 84 

discharge '. 84 

gageheights 84 

Wilkesbarre,  Pa. 

Susquehanna  River  at: 

description 885-886 

discharge 887 

discharge,  monthly 889 

gageheights 887 

rainfall  data , 289 

rating  table .'. 288 

Willlamsport,  Pa. 

West  Branch  of  Susquehanna  River 
at: 

description 879 

discharge 280 

discharge,  monthly 882 

gageheights 880 

rating  table 281 

Willow  Glen,  N.  Y. 

Skaneateles  Lake  outlet  at: 

description 395-896 


Willow  Glen,  N.  Y.— Continued.  Page. 
Skaneateles  Lake  outlet  at— Cont*d. 

discharge,  daily 3B8 

discharge,  monthly 397 

Winche6t«r,  N.  H. 
Ashnelot  River  at: 

description 98 

discharge SB 

gageheights W 

Winneconne,  Wis. 
Wolf  River  at: 

description 4Tf> 

discharge 471) 

gage  heights 471-472 

Winooski,  Vt 

Winooski  River  at: 

description 35«> 

dischax^re iSl 

discharge,  monthly 352 

gageheights 2$l 

rating  table <C2 

Winooski  River  at— 
Richmond,  Vt.: 

description SIS 

discharge 3l8 

discharge,  monthly 350 

gageheights 349 

rating  table 3l» 

Winooski,  Vt.: 

description 330 

discharge 351 

discharge,  monthly 3SS 

gageheights 351 

rating  table 358 

Wolf  River  at— 

Winneconne,  Wis.: 

description 470 

discharge 470 

gage  heights 471-47? 

Woodstock,  Md. 

Patapsco  River  at: 

description 308 

discharge 3U8 

discharge,  monthly 305 

gageheights •..  304 

rating  table 3)4 

Wrightstown,  Wis. 
Pox  River  at: 

description 468~i^ 

discharge 467 

gageheights 46M6B 


Zealand  River  at— 

Twin  Mountain,  N.  H.: 

description fO-91 

discharge 91 

gage  heights 91 
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LETTER  OF  TRANSMITTAL. 


Departmbnt  of  the  Interior, 
United  States  Geological  Survey, 

Hydro(jraphic  Branch, 
Washington,  D.  C,  Marches,  190^, 
Sir:  I  have  the  honor  to  transmit  herewith  Water-Supply  Paper 
No.  98,  which  is  Part  II  of  a  series  of  four  papers  numbered  07  to  100, 
inclusive.  These  papers  compose  the  Report  of  Progress  of  Stream 
Measurements  for  the  calendar  year  1003.  Parts  I  and  II  of  this 
report  contain  the  results  of  the  data  collected  from  the  territory  east 
of  the  Mississippi  River.  Parts  III  and  IV  are  devoted  to  the  data 
collected  in  the  territory  west  of  the  Mississippi  River. 

The  work  of  assembling  the  data  on  which  this  report  is  based  and 
also  the  preparation  of  the  same  for  publication  has  been  under  the 
immediate  direction  of  John  V.  Iloyt,  who  has  been  assisted  by  Frank 
II.  Brundage,  L.  R.  Stockman,  R.  II.  Bolster,  II.  J.  Saunders,  and 
W.  A.  Brothers.  Special  acknowledgment  is  due  Maxcy  R.  Hull, 
district  hydrographer  for  the  Southern  States,  under  whose  super- 
vision the  larger  part  of  the  data  given  were  collected,  for  suggestions 
and  help  in  their  preparation. 

Very  respectfully,  F.  II.  Newell, 

Ch  ief  Engineer. 
I  Ion..  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 


PROGRESS   REPORT  OF  STREAM  MEASUREMENTS 

FOR  THE  CALENDAR  YEAR  1903. 

P»^RT  II. 


By  John  C.  Hoyt. 


INTRODUCTION. 

» 

During  the  calendar  year  1903  the  work  of  measuring  the  flow  of 
streams  has  been  continued  on  the  same  general  lines  as  in  previous 
years.  During  liH>3  special  efforts  have  been  made  to  collect  such 
other  information  as  will  be  of  use  in  general  hydrographic  studies. 
Reconnaissances  have  been  made  on  many  of  the  important  rivers  in 
different  x>ortions  of  the  United  States,  and  much  valuable  data  col- 
lected in  regard  to  floods,  water  powers,  river  profiles,  etc. 

During  1903  the  number  of  regular  stations  at  which  stream  meas- 
urements are  being  made  has  been  steadily  increased,  so  that  at  the 
close  of  the  year  systematic  measurements  were  being  carried  on  at 
approximately  five  hundred  points.  The  stations  are  distributed  so  as 
to  best  cover  the  needs  of  the  various  States  and  Territories.  The  loca- 
tion of  principal  gaging  stations  is  shown  on  Plate  I.  This  expansion 
of  the  work  is  the  result  of  the  constantly  increasing  demand  from 
engineers  and  the  general  public  for  the  stream  data  collected  by  the 
Survey.  The  requests  for  information  have  been  so  numerous  that 
the  supply  of  publications  containing  the  results  has  in  many  cases 
become  exhausted. 

The  Survey  has  continued  to  receive  the  hearty  cooperation  of 
various  individuals,  corporations,  and  States,  as  mentioned  hereafter. 
This  cooperation  has  made  possible  the  publication  of  many  valuable 
records  which  could  not  otherwise  have  been  obtained. 

The  Report  of  Progress  of  Stream  Measurements  for  the  calendar 
year  1903,  of  which  this  is  Part  II,  is  published  in  a  series  of  four 
Water-Supply  Papers,  Nos.  97-100,  inclusive,  under  the  following 
subtitles: 

Part  I.  Northern  Atlantic  and  Great  Lakes  Drainage. 

Part  II.  Southern  Atlantic,  Eastern  Gulf  of  Mexico,  and  Eastern 
Mississippi  River  Drainage. 
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Part  III.  Western  Mississippi  River  and  Western  Gulf  of  Mexico 
Drainage. 

Part  IV.  Interior  Basin,  Pacific,  and  Hudson  Bay  Drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle  and  the 
larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regu- 
lar gaging  stations,  the  results  of  the  computations  based  upon  the.^ic 
observations  and  other  information  that  may  be  of  use  in  hydro- 
graphic  studies,  including,  as  far  as  available,  a  description  of  the 
drainage  area. 

For  each  regular  station  are  given,  as  far  as  available,  the  follo^'- 
ing  dat.a: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  make  use  of  the  equipment.  The  report  also 
contains,  as  far  as  possible,  a  complete  history  of  all  the  changes 
which  have  occurred  since  the  establishment  of  the  station  and  which 
affect  the  use  of  the  data  collected. 

The  discharge-measurement  tables  give  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  secon<l- 
feet. 

Th(^  table  of  daily  gage  heights  gives  for  each  day  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  evening. 

The  rating  table  gives  discharges  in  second- feet  corresponding  to 
each  stage  of  the  river,  as  given  by  the  gage  heights.  It  depends 
upon  the  general  law  that  for  streams  of  practically  constant  ci-oss 
section  tlie  discharge  is  a  function  of  the  gage  height,  and  that  like 
gage  heights  will  have  the  same  discharge.  In  its  preparation  the 
discharge  measurements  are  plotted  cm  feross-section  paper  to  some 
convenient  scale,  using  gage  heights  as  ordinates  and  discharges  as 
abscissas.  Through  th(»se  points  a  smooth  curve  is  drawn,  which  is 
the  basis  for  the  table.  From  this  curve  ai*e  tabulated,  on  forms 
prepared  for  the  purpose,  the  discharges  corresponding  to  each  tenth 
of  a  foot  on  the  gage.  The  first  and  second  differences  between  the 
successive  discharges  are  then  taken.  These  are  adjusted  on  the 
assumption  that  there  is  a  gradual  increase  in  the  discharge  as  the  gage 
height   increases,  and  the  dis(*harge  values   in   the  table  are  then 


U.  S.  GEOLOQICAI.  S 


WATER-SUPPLY  PAPER  NO.  98    PL.  I 


:'ain:ed  during  iocs 


noYT.l  STREAM    MEASUKKMENT8    IN    1903,   PART    II.  11 

adjusted  ac*cording  lo  these  revised  differences.  In  pi*eparing  the 
rating  table  all  available  data  are  brought  into  uMe,  including  special 
conditions  which  might  affect  the  discharge.  For  high  waters  above 
the  stage  covered  by  dtseharge  measarements  the  general  rule  is  to 
extend  the  curve  by  a  tangent  line.  In  case  the  river  overflows  its 
banks  a  percentage  of  the  discharge  is  added,  depending  on  the  depth 
and  velocity  of  the  overflowed  portion.  For  stages  below  that  portion 
of  the  curve  which  is  fixed  by  discharge  measurements  the  curve  has 
been  extended,  following  the  general  form  of  the  determined  lower 
portion.  Notes  under  each  rating  table  indicate  those  portions  that 
are  based  on  actual  observation  and  those  that  are  estimated. 

From  the  rating  table  and  daily  gage  heights  a  table  giving  the 
daily  discharge  of  the  streams  is  prepared.  From  this  the  table  of 
estimated  monthly  and  yearly  discharges  and  run-off  is  computed. 
This  latter  table  gives  in  condensed  form  a  summary  of  the  results 
obtained  fi*om  the  observations  made  during  the  year  at  the  station. 
In  order  to  explain  this  table,  the  following  definitions  are  given : 

The  term  "second-feet"  is  an  abreviation  for  ** cubic  feet  per  sec- 
ond." It  is  the  numl)er  of  cubic  feet  of  water  flowing  by  the  gaging 
station  every  second.  The  column  headed  ** Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest,  as 
given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height 
is  the  mean  for  the  day  there  might  have  been  short  periods  when  the 
water  was  higher  and  the  corresponding  discharge  larger  than  given 
in  this  column.  Likewise  in  the  column  "Minimum"  the  quantity 
given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
lowest.  The  column  headed  "Mean"  is  the  average  flow  for  each 
second  during  the  month.  Upon  this  the  computations  for  the  two 
remaining  columns  in  the  table  are  based. 

The  expression  "second-feet  per  square  mile"  means  the  number 
of  cubic  feet  of  water  flowing  from  everj'  square  mile  of  drainage  area 
for  each  second. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the 
water  could  have  accumulated  on  the  surface.  This  quantity  is  used 
for  comparing  run-off  with  rainfall. 

It  should  be  noticed  that  "depth  in  inches"  represents  the  actual 
quantity  of  water  produced  during  the  period  in  question,  while 
"second-feet"  is  merely  a  rate  of  flow  into  which  the  element  of  time 
does  not  enter. 

The  results  of  the  stream  measurements  and  other  hydrographic 
work  performed  during  previous  years  by  the  United  States  Geo- 
logical Survey  can  be  found  in  the  following  Survey  publications: 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 
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1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  181. 

1894.  Bulletin  No.  131,  and  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11,  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16,  Nineteenth  Annual  Beport. 

Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28,  Twentieth  Annual  Report. 

Part  IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,  inclusive,  Twenty-first  A-nnnal 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive.  Twenty-second  Annual 

Report,  Part  IV. 

1901.  Water-Supply  Papers  Nos.  65,  66,  and  75. 

1902.  Water-Supply  Papers  Nos.  82  to  85,  inclusive. 
1908.  Water-Supply  Papers  Nos.  97  to  100,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  as 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey.  Aside  from  these,  other  copies  are 
filed  with  the  Superintendent  of  Public  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  a  nominal  price.  Copies  of 
Government  publications  are,  as  a  rule,  furnished  to  public  libraries 
in  the  large  cities,  where  they  may  be  consulted. 

ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been 
obtained  through  local  hydrographera.  Acknowledgment  is  due  to 
each  of  these  persons,  and  thanks  are  extended  to  other  persons  and 
corporations  who  have  assisted  local  hydrographers  or  have  coop- 
erated in  any  way,  either  by  furnishing  records  of  the  height  of 
water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the 
•  names  of  the  resident  hydrographers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

Alabama:  District  hydrographer,  M.  B.  Hall,  assisted  by  J.  M.  Giles.  Dr.  E. 
A.  Smith,  State  geologist,  has  jxaid  the  salaries  of  the  river  observers  at  River- 
side ,  Nottingham ,  Jenifer,  Sturde vant ,  Alexander ,  and  Centerville.  G^age  heights 
were  furnished  by  R.  C.  McCalla,  United  States  engineer,  for  the  stations  at 
Tuscaloosa,  Cordova,  and  Palos,  and  by  the  United  States  Weather  Bureau 
official,  F.  P.  Chaffee,  for  Selma. 

G^rgia:  District  hydrographer,  M.  R.  Hall,  assisted  by  J.  M.  Giles,  O.  P. 
Hall,  F.  A.  Murray,  and  W.  E.  Hall.  Prof.  W.  S.  Yeates,  State  geologist,  has 
paid  the  salaries  of  the  river  observers  at  Millen,  Groveland,  Davisboro,  Reids- 
ville,  Milledgeville,  Greensboro,  Buckhead.  Flovilla,  Lithonia,  Covington,  Nor- 
croes,  Gainesville,  Albany  (Muckalee  Creek) ,  Albany  (Kinchafoone  Creek),  Rome 
(Etowah),  Canton,  Carters,  and  Blue  Ridge.  J.  M.  Youngblood  has  furnished, 
without  cost,  gage  heights  for  Augusta.  The  following  Weather  Bureau  officials 
have  furnished  gage  heights  for  the  Weather  Bureau  stations,  as  noted  in  the 
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descriptions  of  stations:  D.  Fisher,  Angnsta,  Ga.;  J.  B.  Marbory,  Atlanta,  Qa.; 
J.  R.  Weeks,  Macon,  Ga.,  and  F.  P.  Chaffee,  Montgomery,  Ala.  Transportation 
lias  been  famished  by  J.  S.  B.  Thompson,  general  agent  of  the  Sonthem  Rail- 
^way;  by  E.  Berkley,  superintendent  of  the  third  division  of  the  Seaboard  Air 
Line  Railway:  by  Thomas  K.  Scott,  general  manager  of  the  G^rgia  Railroad; 
by  James  T.  Wright,  vice-president  and  general  manager  of  the  Macon,  Dublin 
and  Savannah  Railroad;  by  John  M.  Eagan,  president  of  the  Central  of  Georgia 
Railway;  by  J.  H.  Ellis,  vice-president  and  general  manager  of  the  Atlanta, 
KnoxvUle  and  Northern  Railway;  by  C.  A.  Wickersham,  president  and  general 
manager  Atlanta  and  West  Point  Railroad  and  Western  Railway  of  Alabama. 
Tbe  aJx>ve  trans];x>rtation  was  not  confined  to  the  State  of  G^rgia,  but  was 
fnmiahed  also  for  the  States  of  Sonth  Carolina,  Alabama,  Mississippi,  and  Ten- 
nessee. 

Illinois:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  E.  H.  Heilbron, 
assistant  engineer  sanitary  district  of  Chicago. 

Indiana:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  F.  W.  Hanna, 
assistant  engineer;  H.  C.  Lootz,  assistant  engineer;  -George  E.  Waesche,  of  the 
engineering  department  of  Pardne  University.  Acknowledgment  shonld  also 
be  made  to  Joseph  M.  Steiner  and  O.  H.  Griest,  who  have  assisted  the  Snrvey 
in  establishing  and  supplying  voluntary  reading  at  Cataract  and  Shoals,  Ind., 
respectively. 

Minnesota:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  L.  R.  Stockman, 
assistant  engineer,  and  W.  R.  Hoag,  of  the  engineering  department  of  the  Uni- 
versity of  Minnesota. 

North  Carolina:  District  hydrographer,  M.  R.  Hall  (and  E.  W.  Myers  for  a 
part  of  the  year) ,  assisted  by  B.  S.  Drane  and  O.  P.  Hall. 

Sonth  Carolina:  District  hydrographer,  M.  R.  Hall  (and  E.  W.  Myers  for  a 
part  of  the  year),  assisted  by  B.  S.  Drane,  J.  M.  Giles,  F.  A.  Mnrray,  and  W.  E. 
Hall. 

Ohio:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  Benjamin  H.  Flinn, 
C.  L.  Bnshey,  and  R.  W.  Pratt,  engineer  State  board  of  health.  Acknowledg- 
ment shonld  also  be  made  to  Dr.  C.  O.  Probst,  secretary  State  board  of  health, 
Ohio,  for  assistance  rendered,  and  to  the  Baltimore  and  Ohio  Railroad  for  passes 
issued  to  E.  Johnson,  jr.,  and  R.  W.  Pratt. 

Tennessee:  District  hydrographer,  M.  R.  Hall  (and  E.  W.  Myers  for  a  part  of 
the  year), assisted  by  J.  M.  Giles,  O.  P.  Hall,  and-  B.  S.  Drane.  Gage  heights  for 
stations  at  Chattanooga,  Knoxville,  and  Nashville  were  furnished  by  the  United 
States  Weather  Bureau  officials,  L.  M.  Pindell,  Chattanooga,  and  H.  C.  Bate, 
Nashville. 

Wisconsin:  District  hydrographer,  E.  Johnson,  jr.,  assisted  by  L.  R.  Stockman, 
assistant  engineer.  Acknowledgment  should  also  be  made  to  Prof .^  L.  S.  Smith, 
of  the  engineering  department  of  the  University  of  Wisconsin,  for  material 
assistance  rendered. 

SOUTHERN  ATLANTIC  COAST  DRAINAGE. 

Systematic  measurements  of  discharge  of  many  of  the  larger  rivers 
of  the  southern  Atlantic  States  have  been  made  during  the  year.  The 
drainage  areas  of  the  rivers  in  that  region  are  in  general  similar.  Most 
of  the  streams  rise  in  the  southern  Appalachian  Mountains  or  their 
foothills.  In  the  upper  part  of  their  courses  they  are  rapid,  with  con- 
siderable fall.     Across  the  Piedmont  Plain  their  valleys  are  wide  and 
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their  flow  in  general  is  sluggish,  with  occasional  falls  over  rocky  beds. 
Many  of  them  have  falls  that  could  be  utilized  for  water  power,  and 
it  is  largely  to  that  end  that  data  of  the  flow  are  being  collected.  In 
tlie  study  of  water  power  it  is  important  to  know  the  flow  and  the  fall. 
The  fall  can  readily  be  determined  by  an  engineer,  but  the  variatioiLs 
in  flow  often  require  long  and  careful  study.  Gaging  stations,  to 
determine  the  latter,  have  been  established  on  nearly  all  the  lai^er 
streams  in  the  region,  and  it  is  hoped  that  in  the  near  future  our 
information  of  their  fall  will  be  extended. 

In  this  report  the  drainage  areas  in  this  section  from  which  data 
have  been  received  during  1903  have  been  groui)ed  as  follows,  and 
arranged  geographically  from  north  to  south : 

Roanoke,  Cape  Fear,  Pedee  or  Yadkin,  Santee,  Savannah,  Ogee- 
chee,  and  Altamaha  river  basins. 

* 

ROANOKE  RIVER  DRAINACJE  BASIN. 

Roanoke  River  drains  a  total  area  of  about  9,200  square  miles  and 
empties  into  Albemarle  Sound  a  short  distance  below  Plymouth,  X.  i\ 
It  is  navigable  at  all  stages  for  120  miles  to  Weldon,  N.  C,  where  the 
river  crosses  the  fall  line. 

The  Roanoke  proper  is  formed  by  the  confluence  of  the  Dan  and 
Staunton  rivers,  at  Clarksville,  Mecklenburg  County,  Va.,  185  miles 
above  the  mouth  of  the  stream,  though  the  name  ** Roanoke"  is  also 
applied  to  the  upper  waters  of  Staunton  River.  These  streams  drain, 
respectively,  3,798  and  3,546  square  miles.  The  United  States  Weather 
Bureau  maintains  a  gage  at  Clarksville,  and  gaging  stations  on  both 
streams  were  also  maintained  here  by  the  Geological  Survey  for  some 
years. 

Of  these  streams  the  Staunton  is  the  more  northerly,  its  drainage 
basin  lying  entirely  in  Virginia.  It  rises  among  the  eastern  foothills 
of  the  Blue  Ridge  southwest  of  Roanoke  and  Salem,  being  known  in 
this  part  of  its  course  as  the  Roanoke,  and  flows  at  flrst  northeast, 
then  southeast  through  Montgomery,  Roanoke,  Bedford,  Campbell, 
Halifax,  and  Mecklenburg  counties  to  the  junction  with  the  Dan. 

A  large  part  of  the  area  drained  by  the  Dan  lies  in  North  Carolina. 
The  stream  rises  in  Surry  County,  N.  C,  and  in  Patrick  County,  Va., 
and  flows  at  first  southeast,  through  Stokes  County,  N.  C,  then  north- 
east through  Rockingham  and  Caswell  counties,  N.  C,  and  through 
Pittsylvania,  Halifax,  and  Mecklenburg  counties,  Va.,  to  the  junction 
with  the  Staunton. 

The  average  rainfall  on  the  basin  of  the  Roanoke  above  the  fall  line 
is  about  48  inches  per  annum.  The  average  amount  probably  increases 
slightly  as  the  stream  is  ascended,  though  the  records  of  rainfall  over 
the  basin  are  too  incomplete  to  decide  this  matter.  The  amount  of 
rainfall  is  evenly  distributed  throughout  the  year.     This  results  in  a 
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vsiriable  flow,  since  it  is  probable  that  the  evaporation  is  comparatively 
lar|;fe. 

The  fi^eshets  on  the  river  are  violent,  and  tlie  fluctuations  of  heiji^ht 
occur  with  gi*eat  rapidity.  Rises  of  50  feet  and  over  have  been  noted 
at  Weldon,  and  freshets  in  which  the  rate  of  rise  is  10  feet  a  day  or 
more  are  frequent. 

liraging  stations  were  maintained  by  the  United  States  Geological 
Survey  during  1903  on  the  Roanoke  River  proper  at  Neal,  near  Kel- 
ford,  X.  C. ;  on  the  Roanoke  (upper  portion  of  the  Staunton)  at  Roan- 
oke, Va. ;  on  the  Dan  at  South  Boston,  Va.,  and  at  Madison,  N.  C, 
and  on  the  Staunton  at  Randolph,  Va. 

ROANOKE   RIVER  AT  NEAL,  N.  C. 

This  station  was  established  on  July  27,  181)6.  It  is  located  at  the 
Norfolk  and  Carolina  liailroad  bridge  at  Neal,  near  Kelford,  N.  C. 

The  zero  of  the  gage  rod  is  over  the  center  of  the  fourth  floor  beam 
of  the  second  span  from  the  north  end  of  the  bridge.  The  distance 
fmni  the  zero  of  the  rod  to  the  outer  rim  of  the  pulley  is  2.47  feet,  and 
the  distance  from  the  end  of  the  weight  to  the  pointer  on  the  wire  is 
44.G(J  feet. 

The  section  is  a  fairly  good  one,  the  course  of  the  river  being 
straight  for  some  distance  above  and  below  the  station  and  the  bottom 
smooth.  Being  muddy,  however,  the  bed  is  apt  to  cut  out  in  seasons 
of  high  water,  and  both  banks  are  subject  to  overflow.  The  observer 
was  the  bridge  watchman,  W.  M.  Adams,  of  Neal,  N.  C.  The  station 
was  discontinued  May  31,  1903. 

The  observations  at  this  station  during  11K)3  have  been  made  under 
the  direction  of  E.  W.  Myers,  district  hydrographer. 

Mean  daily  gage  height^  in  feet,  of  Roanoke  River  at  Neal,  N.  (\,for  luos. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

20.90 

18.80 

17.00 

15.50 

14.30 

13.80 

13.20 

12.50 

11.80 

11.  a5 

10.80 

10.30 

9.95 

9.60 

9.40 

9.20 

Day. 

Jan. 

12.30 
11.25 
11.26 
10.66 
9.96 
9.70 
13.10 

Feb. 

19.90 
23.50 
29.20 
25.00 
29.30 
27.80 
26.90 

Mar. 

17.00 
15.70 
14.00 
13.70 
13.00 
15. 10 
23.06 
25.16 
29.30 
30.35 
30.20 
29.05 
26.80 
24.80 
24.40 

Apr. 

May. 

1 

9.20 
9.80 
9.80 
21.25 
23.65 
25.00 
26.66 
26.60 
24.80 
'22.50 
19.90 
17.80 
17.60 
16.80 
16.40 
ia60 

17.30 
16.40 
14.60 
13.30 
12.10 
21.90 
23.16 
23.20 
22.50 
22.20 
21.80 
21.10 
21.90 
23.70 
21.80 
20.60 

18.40 
22.40 
23.50 
23.70 
2K.20 
20.10 
18.10 
16.70 
16.50 
16.40 
17.20 
17.90 
18.22 
18.66 
18.66 
18.20 

24.80 
26.25 
26.85 
24.46 
28.60 
22.80 
21.90 
20.40 
21.30 
23.06 
24.00 
24.26 
28.30 
21.60 
28.46 
24.86 

17 

24.65 
24.10 
22.60 
20.70 
19.00 
18.70 
18.70 
21.10 
'21.20 
20.40 
20.70 
22.10 
22.45 
22.30 

9  00 

2       

■  18 

8  75 

3 

19 

K.50 

4     

20 

8  30 

5 

21 

K.06 

6   

22 

23 

24 

7  90 

7 

7  70 

8         

17.40    23.80 

10.50    21.  ao 

7  50 

9 

25 

7.55 

10 

26 

14.90 
13.30 
12. 10 
11.60 
17.40 
20.00 

19.00 
17.20 
15. 70 

7.86 

11 

27 

8.00 

12 

28 

29 

30 

'31 

1 

1 

8  50 

13 

9  70 

14 

10.80 

16 

16 

16 
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Rating  table  for  Roanoke  River  at  Neal,  N,  C,  from  January  1  to  Map  31^  It^iS. 

Oaffe 
height. 


Gase 
heiflfht. 

Feet. 

Discharge. 

Second-feet 

7.5 

6,705 

8.0 

7,200 

8.5 

7,700 

9.0 

8,200 

9.5 

8,730 

10.0 

9,280 

10.5 

9,830 

11.0 

10,380 

Feet. 
11.5 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 


Diflcharge. 

1 

Gage 
height 

Second-fe-et. 

Feet. 

10, 955 

15. 5 

11,530 

16.0 

12, 130 

17.0 

12, 730 

18.0 

13,380 

19.0 

14,030 

20.0 

14, 730 

21.0 

15,430 

22.0 

™«»»^- :  hSs't. 


Second-feet,  i 
16,180  I 
16,930  M 
18,530  j 
20,280  i 
22,130 
24,230 
26,630 
30,000 


Feet. 
23,0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
30.0 


Second-ffTt . 
35.500 
41,000 
46,500 
52,195 
59,000 
66,500 
74,000 
82,000 


Rating  table  for  1903  same  as  that  for  1902. 

Estimated  monthly  discharge  of  Roanoke  River  at  Neal,  N,  C.^for  1903, 

[DrainAge  area,  8,717  iiqaare  mileR.] 


Month. 


January 
February 
March  ... 
April  ... 
May  1-30. 


Discharge  in  second-feet. 


Maximnm. 


56, 277 
76,400 
84,800 
48, 493 
26,390 


Minimum. 


8,412 
11,650 
12, 730 
21 , 575 

6, 705 


Mean. 


20,798 
33,081 
32,985 
33,880 
10,676 


Rnn-off. 


Second- 
feet  per 
square 
mile. 


2.39 
3.79 
3.78 
3.89 
1.22 


Depth  in 
ii^hes. 


2.76 

3.  an 

4.36 
4.34 
1.36 


DAN   RIVER  AT  MADISON,  N.  C. 

This  Station  was  established  May  14, 1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane.  It  is  located  at  the  Southern  Railway  bridge  about 
one-fourth  mile  from  Madison  and  one-half  mile  above  the  mouth  of 
Mayo  River.  The  standard  chain  gage  with  inclosed  scale  is  located 
on  the  upstream  side  of  the  bridge  in  the  sixth  panel  of  the  first  span 
from  the  left  end.  The  length  of  the  chain  from  the  weight  to  the 
marker  is  35.24  feet.  During  1903  the  gage  was  read  once  each  day 
by  J.  W.  Ward.  Discharge  measurements  are  made  from  the 
upstream  side  of  the  covered  wooden  two-span  railway  bridge  and  its 
wooden  approaches.  The  initial  point  for  soundings  is  the  end  of  the 
guard  rail  of  the  trestle  over  the  left  bank.  Distances  are  measured 
along  the  upstream  guard  rail  and  are  marked  with  white  paint. 
Above  the  station  the  channel  is  straight  for  about  600  feet  and  the 
current  velocity  is  good.  About  3CK)  feet  below  the  station  the  chan- 
nel makes  an  abrupt  turn.  The  right  bank  is  low  and  overflows. 
There  is  a  long  trestle  approach  to  tlie  bridge  on  this  side,  and  all  water 
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l>a:ft.S8es  beneath  the  bridge  and  appi'oaches.     Tho  left  bank  is  low  and 

o^verflows.     There  iH  a  Hinall  Htream  entering  from  this  side.     The 

l>od  of  the  stream  is  sandy  and  probably  permanent.     There  is  but 

oii.e  channel  at  all  stages.     Bench  mark  No.  1  is  the  edge  of  the  top 

of  a  large  wire  nail  driven  flush  into  the  top  corner  of  the  wooden 

floor  beam,  which  is  l)eneath  gage  datum  on  the  upstream  side  of 

t^e  bridge.     The  point  is  indicated  by  the  lettt»rs  '*B.  M."  in  white 

p>£iint.     When  the  gage  reads  zero,  the  water  surface  is  34. 10  feet  below 

lli.is  bench  mark.     Bench  mark  No.  2  is  a  standard  iron  bench-mark 

post  set  in  cleared  level  ground  on  the  left  or  south  side  of  the  rail- 

A^ay  track.     It  is  77  feet  west  of  the  initial  point  for  soundings,  and  9 

feet  south  of  the  south  rail  of  the  track.     Its  elevation  above  the 

-water  surface  when  the  gage  reads  zero  is  36.21  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hj'drographer. 


Discharge  mecunirenienU  of  Dan  River  at  Madison,  N,  C,  in  1903, 

Date. 

Hydro^rapher. 

Gasre 
height. 

Discharge. 

May  14 

Do .... 

Jime  18 

E.W.Myers. 

do 

.  ..do 

Feet. 
2.05 
2.07 
2.05 
2.a5 
1.17 
1.14 
1.16 
.86 
.86 
2.31 
2.07 

Second-feet. 

950 

1,002 

731 

Do 

.     .do       

742 

July  18_ 

B.  S.  Drane 

do 

683 

Do 

626 

Anetist  26 

• 
do 

527 

Octoberl 

Do ... 

do 

..do 

367 
396 

November  18 

do 

817 

December  21 

do 

748 

Mean  daily  gage  height,  in  feet  ^  of  Dun  River  at  Madison,  N,  C,  for  1003, 


Day. 

May. 

1  

2 

3 

4 

5 

6 

7 

17.25 

8 

4. 80 

9 

4.20 

10 

5.65 

u 

3.45 

12 

8.00 

18 

2.55 

June.     July. 


8.95 
2.70 
2.55 
2.^ 
4.00 
8.00 

17.00 
4.80 
4.20 

,  6.65 
8.45 
3.00  ' 
2.55 


2.00 
1.85 
1.76 
1.70 
2.60 
8.15 
2.75 
1.80 
1.65 
1.00 
1.65 
1.75 
6.10 


Aug. 

Sept. 

Oct. 

8.35 

1.80 

0.05 

2.86 

1.15 

.86 

1.86 

1.10 

.85 

1.80 

1.05 

.85 

1.70 

1.00 

.85 

8.35 

1.00 

.90 

1.70 

.90 

.85 

1.35 

.90 

2,00 

1.80 

4.66 

2.80 

1.80 

1.80 

1.10 

1.70 

1.10 

.06 

1.75 

1.10 

.90 

1.10 

1.00 

.90 

Nov. 


Dec. 


0.86 

.85 

.90 

.85 

2.80 

1.50 

1.00 

.96 

.90 

.96 

.90 

.95 

.90 


0.70 

1.00 

.70 

.86 

1.06 

.90 

.70 

.90 

.96 

.90 

.75 

1.00 

1.15 


IBB  98-04- 
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Mean  daily  gage  height ^  in  feet,  of  Dan  River ,  etc. — Continued. 


Day. 

May. 

June. 

2.40 
2.35 
2.20 
2.10 
2.05 
2.00 
8.65 
2.85 
2.00 
8.90 
2.10 
2.00 
8.85 
7.05 
2.80 
2.75 
2.20 

July. 

3.75 
2.25 
1.80 
1.70 
1.65 
1.00 
1.00 
1.40 
1.35 
2.00 
1.40 
1.25 
1.25 
1.20 
1.10 
2.50 
2.15 
2.00 

Aug. 

Sept. 

0.90 

.90 

.90 

5.70 

2.05 

1.50 

1.20 

1.15 

1.10 

1.05 

1.05 

1.00 

.95 

.95 

1.00 

.95 

.90 

Oct. 

0.85 

.85 

.95 

1.10 

2.a5 

1.25 

1.00 

1,00 

.90 

.90 

.95 

.85 

.80 

.80 

.80 

.85 

.86 

.80 

Nov. 

D^\ 

14 

1.30 
6.60 
2.85 
1.80 
8.60 
2.50 
1.85 
1.75 
1.70 
1.00 
1.80 
1.25 
1.15 
1.20 
1.10 
1.05 
2.00 
1.80 

0.90 

.85 

.85 

1.30 

2.50 

1.50 

1.M) 

1.00 

1.06 

.95 

1.00 

.95 

.95 

.80 

.76 

.90 

.90 

l.K> 

15 

2.00 
1.95 
1.95 
1.90 
1.90 
1.80 
1.90 
1.75 
1.70 
1.00 
1.80 
2.00 
1.90 
8.00 
4.10 
2.76 
2.65 

l.Qt' 

16 

.70 

17 

.H5 

18 

.d5 

19 

Ti 

20 

1.(0 

21 

2.S 

22 

1.35 

28 

1.15 

24 

1.10 

25 

1.15 

26 

1.45 

27 

LJ» 

28 

1.10 

29 

1.00 

80 

.86 

81 

.75 

DAN  RIVER  AT  SOUTH   BOSTON,  VA. 

This  st^ion,  which  was  established  on  August  27,  1900,  by  E.  W. 
Myers,  is  in  the  town  of  South  Boston,  Va.,  on  the  railroad  bridge  of 
the  Norfolk  and  Western  Railroad,  which  crosses  the  river  at  that 
place.  On  May  18,  1903,  B.  S.  Drane  replaced  the  wire  gage  with  a 
standard  chain  gage.  The  datum  was  not  changed.  The  gage  is 
located  on  the  downstream  guard  rail  near  the  center  of  the  first 
span  from  the  left  bank.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  35.02  feet.  The  observer  is  J.  Mercer 
East.  Discharge  measurements  are  made  from  the  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  left  end 
of  the  downstream  guard  rail.  This  is  a  very  good  station  for  the 
gaging  of  all  except  the  very  highest  stages  of  flow.  At  extreme 
heights  the  river  spreads  out  over  a  flood  plain  of  considerable  width. 
The  trestle  connecting  the  bridge  with  the  embankment  on  the  south 
side  of  the  river  is  a  curve  of  rather  high  degree.  The  bed  of  the 
stream  is  of  coarse  sand  and  probably  shifts  only  slightly. 

Bench  mark  No.  1  is  the  sharp  inner  comer  toward  the  left  bank  of 
the  plate  attached  to  the  inner  surface  of  the  struts  at  the  center  of 
the  left  span  and  to  the  bearing  of  the  wooden  floor  beam  and  tie. 
The  elevation  of  the  top  of  the  plate  is  32.86  feet  above  gage  datum. 

Bench  mark  No.  2  is  the  toi^  of  a  standard  copper  bolt  set  in  the 
capstone  of  the  abutment  of  the  viaduct  by  means  of  which  the 
Southern  Railway  crosses  the  highway  a  short  distance  upstream  from 
the  Norfolk  and  Western  and  Southern  Railway  crossing.  Its  eleva- 
tion is  30.65  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  measurements  of  Dan  River  at  South  Boston,  Va. ,  in  19(kS. 


Date. 


Hydro^rapher. 


February  18 . 

Idarch27 

May  18 

May  19 

Jtuie23 

Do 

Aagnst  8 

August  27 

Do. 

September  18. 
September  25. 
December  2  . 


B.  S.  Drane 

E.  C.  Murphy,.. 

E.  W.  Myers 

do 

do 

do 

B.  S.  Drane 

do 

do 

do 

Paul  and  Sawyer 
W.  C.  Sawyer... 


Qaore 
leiflrht. 


heiiTi 


Dlflchargre. 


Feet. 

Second-feet. 

22.45 

43,036 

8.10 

7,393 

3.01 

2,959 

2.04 

2,801 

8.59 

3,044 

8.67 

3,186 

2.62 

2,378 

1.89 

1,401 

1.44 

1,389 

8.78 

9,411 

1.40 

1,519 

1.51 

1,258 

Mean  daily  gage  height^  in  feet,  of  Dan  River  at  South  Boston,  Va,,  for  190S. 


Day. 


1  .. 
2.. 
3-- 
4.- 

5.. 
6.. 
1  .- 

8.. 
9.. 


10 

11 

12 

18. 

14 

15 

16 

17 

18 

19 

a) 

21. 

22 

28 

24 

25 

26. 

27. 

28. 

29. 

80. 

31. 


Jan. 

Feb. 
3.90 

Mar. 

8.20 

Apr. 

May. 

Jnne. 

3.00 

11.65 

5.20 

7.44> 

4.25 

3.90 

7.75 

7.96 

5.15 

6.20 

12.05 

3.90 

6.86 

7.15 

4.80 

4.30 

18.80 

5.45 

5.65 

7.75 

4.50 

8.90 

15.55 

015.96 

5.15 

8.10 

450 

8.90 

9.10 

11.70 

4.95 

6.90 

4.50 

4.85 

6.90 

8.85, 

4.90 

6.10 

4.50 

8.30 

5.90 

8.25 

4.90 

12.45 

4.30 

14.55 

5.25 

7.25 

5.15 

*^16.80 

4.30 

7.20 

4.95 

6.75 

5.35 

13.95 

4.30 

5.76 

4.70 

6.85 

6.05 

9.05 

4.15 

11.30 

5.10 

14.20 

8.06 

6.90 

8.88 

12.55 

5.00 

10.40 

8.50 

6.55  j  8.85 

5.75 

4.80 

6.90 

7.36 

6.90 

3.80 

4.05 

4.70 

6.10 

6.60 

7.10 

3.80 

3.50 

4.50 

5.55 

5.90 

7.10 

3.80 

3.35 

4.40 

18.35 

.5.20 

6.90 

3.80 

.3.16 

4.40 

<'22.00 

4.70 

6..%) 

3.80 

2.86 

4.40 

19.20 

4.30 

6.50 

3.36 

6.00 

4.40 

12.30 

4.20 

6.40 

2.95 

9.17 

4.50 

6.56 

4.65 

6.30 

2.90 

9.05 

4.85 

5.55 

15.45 

6.30 

2.90, 

5.95 

4.66 

5.25 

21.06 

6.30 

2.80 

4.30 

4.45 

4.85 

23.15 

6.30 

2.75 

3.70 

4.20 

4.70 

21.70 

6.30 

2.95 

3.20 

4.20 

4.45 

11.70 

6.30 

3.10 

2.85 

4.20 

4.30 

7.86 

9.80 

3.30 

2.70 

4.10 

4.66 

6.40 

8.70 

4.70 

2.60 

4.10 

5.80 

7.15 

8.20 

5.67 

4.00 

11.00 

5.45 

9.25 

7.75 

4.00 

12.06 

9.30 

July.  Ang.  Sept, 


6.65 
5.00 
8.50 
3.10 
7.25 
12.45 
14.00 
9.35 
3.75 
2.50 
2.40 
2.40 
6.30 
12.40 
8.90 
4.75 
2.85 
2.70 
2.60 
2.55 
2.60 
2.25 
1.96 
1.90 
1.80 
1.70 
1.60 
1.00 
1.60 
1.55 
1.90 


1.90 

2.30 

2.60 

2.90 

4.45 

4.80 

4.60 

2.00 

2.40 

2.80 

2.20 

2.80 

2.50 

2.50 

2.95 

8.20 

3.40 

4.80 

7.06 

(«) 

(«) 

(«) 

(") 

(«) 

(°) 

(°) 

1.40 

(«) 
(«) 

(«) 
(") 


(«) 
2.00 

(«) 
(«) 
(«> 
(°) 
(») 
(") 
(«) 
(«) 
(°) 
(«) 

(«) 
1.50 

(«) 
(«) 
(«) 
8.40 
4.10 
2.86 
1.85 
1.70 
1.60 
1.45 
1.38 
1.85 
1.35 
1.35 
1.85 
1.35 


1.32 
1.22 
1.20 
1.10 
1.20 
1.22 
1.30 
1.65 
3.15 
3.85 
1.90 
1.45 
1.40 
1.35 
1.82 
1.28 
1.42 
1.70 
2.42 
2.15 
1.65 
1.18 
1.50 
1.40 
1.35 
1.48 
1.52 
1.45 
1.42 
1.30 
1.48 


1.35 
1.42 
1.40 
1.00 
2.90 
3.40 
2.75 
1.90 
1.72 
1.70 
1.65 
1.65 
1.48 
1.45 
1.67 
1.55 
1.42 
3.60 
4.47 

%.m 

1.72 
1.72 
1.72 
1.65 
1.58 
1.57 
1.58 
1.58 
1.62 
1.72 


Dec. 


1.65 
1.60 
1.62 
1.65 
1.67 
1.62 
1.62 
1.48 
1.38 
1.45 
1.58 
1.65 
1.67 
1.70 
1.67 
1.67 
1.67 
1.67 
1.65 
1.70 
1.67 
1.57 
1.52 
1.55 
1.40 
1.40 
1.55 
6.95 
5.00 
2.00 
1.68 


«  No  record. 

ft  Highest  record,  16.2  at  10  a.  m. 


c  Highest  record,  17.7  at  4  p.  m. 
d  Highest  record,  22.5  at  4  p.  m. 
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Rating  table  for  Dan  River  at  South  Boston,  Va,,  front  January  J  to  Dect^nihiT 

31,  1903, 


Gage 
height. 

Discharge. 

Gage 
height. 

DlDcharge. 

1  height. 

1 

Discharge. 

Gago 
height. 

1 

1 
Discfaan^ 

1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1 

1     Feet. 

1 

Second-feet. 

Feet. 

Seamdfr^t 

1.1 

1,185 

3.6 

3,240 

8.2 

8,110 

13.2 

15,260 

1.2 

1,250 

3.7 

3,330 

8.4 

8,360 

13.4 

15, 610 

1.3 

1,320 

3.8 

3,420 

8.6 

8,610 

13.6 

1     15, 970 

1.4 

1,890 

3.9 

3,510 

8.8 

8,870 

13.8 

16.330 

1.5 

1,465 

4.0 

3,600 

9.0 

9,130 

14.0 

16,700 

1.6 

1,540 

4.2 

3,800 

9.2 

9,390 

14.2 

17.080 

1.7 

1,620 

1      4.4 

4,000 

9.4 

9,650 

14.4 

17,460 

1.8 

1,700 

4.6 

4,200 

9.6 

9,910 

14.6 

17, 850 

1.9 

1,780 

4.8 

4,400 

1      9.8 

10, 170 

14.8 

18,250 

2.0 

1,860 

5.0 

4,600 

10.0 

10,430 

j     15.0 

18,650 

2.1 

1,940^ 

5.2 

4,800 

'     10.2 

10, 690 

1     15.2 

1 

19,060 

2.2 

2,020* 

5.4 

5,000 

10.4 

10,960 

1     15.4 

19,480 

2.3 

2,100 

5.6 

1 

5,200 

'    10.6 

11,240 

15.6 

19, 910 

2.4 

2,180 

5.8 

5,400 

i     10.8 

11,520 

15.8 

20,350 

2.5 

2,265 

6.0 

5,600 

;    11.0 

11,800 

1     16.0 

20,790 

2.6 

2, 350 

6.2 

5,810 

11.2 

12,100 

16.5 

21,950 

2.7 

2,435 

6.4 

6,030 

'     11.4 

12,400 

17.0 

23,170 

2.8 

2,520 

6.6 

6,250 

11.6 

12,700 

1     17.5 

1 

^4,450 

2.9 

2,610 

6.8 

6,470 

1     11.8 

13,000 

1     18.0 

25,840 

3.0 

2,700 

,      7.0 

6,690 

j     12.0 

13,300 

18. 5 

27,330 

3.1 

2,790 

,      7.2 

6,910 

1     12.2 

13,620 

19.0 

28,880 

3.2 

2,880 

7.4 

1 

7,150 

1    12.4 

13,940 

19.5 

30,460 

3.3 

2,970 

7.6 

7,390 

12.6 

14,260 

20.0 

32, 130 

3.4 

3,060 

;    7.8 

7,630 

12.8 

14,580 

20.5 

33,890 

3.5 

3,150 

1      8.0 

1 

7,870 

13.0 

14, 920 

21.0 

35,800 

Tangent  above  21  feet  gage  height.    Differences  above  this  point,  400  per  tenth. 
Table  well  determined  to  10  feet  gage  height.    Above  this  point  it  is  approximate. 
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^Estiffiated  monthly  discharge  of  Dan  River  at  South  Boston,  Va, ,  for  190S. 

[Draloage  area,  2,750  square  miles.] 


Month. 


•TaxiTiary 

Fetmary 

March 

April 

May _ 

June. 

Jtily 

August  (1-10  and  27)« 
September  (15  days)**. 

October .  _ 

November 

December 


Discharge  in  second-feet. 


Ma-rimwTO     Minimum 


28.240 
39,800 
44,400 
22, 670 
9, 520 
17,750 
16.700 


3,465 
4,070 
6,635 


2,700 
8,510 
8,800 
5,050 
2, 475 
2, 850 
1,465 


Mean. 


1,185 
1,355 
1,876 


5,934 
9,953 
10,084 
8, 065 
4,050 
5, 785 
4,389 
2,861 
2,138 
1,551 
1,811 
1,811 


Run-off. 


Second- 
feet  per 
square 
mile. 


2.16 

3.62 

3.67 

2.93 

1.47 

2.10 

1.60 

1.04 

.78 

.56 

.66 

.66 


Depth  in 
inches. 


2.49 

8.78 

4.23 

3.27 

1.69 

2.34 

1.84 

.77 

.44 

.65 

.74 

.76 


a  No  record  for  missing  days. 
STAUNTON  RIVER  AT  RANDOLPH,  VA. 

This  station  was  originally  established  August  27,  1900,  by  E.  W. 
Myers.  It  is  located  on  the  railroad  bridge  about  five-eighths  of  a 
mile  southwest  of  the  Southern  Railway  station  at  Randolph,  Va. 
The  present  gage  was  installed  by  B.  S.  Drane  May  20,  1903.  It  is  a 
standard  chain  gage  and  occupies  practically  the  same  position  as  the 
wire  gage  which  it  replaced.  It  is  attached  to  the  upstream  guard 
rail  in  the  middle  of  the  second  span  from  the  left  bank.  The  datum 
is  the  same  as  that  of  the  original  gage.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  43.13  feet.  The  observer 
is  J.  E.  Figg,  the  station  agent.  Discharge  measurements  are  made 
from  the  bridge  to  which  the  gage  is  attached.  The  current  is  mod- 
erately rapid  and  has  a  well-distributed  velocity.  The  channel  is 
straight  for  a  considerable  distance  al)ove  and  below  the  station  and 
has  a  width  at  ordinary  stages  of  about  400  feet,  broken  by  one  bridge 
pier.  The  bed  is  composed  mainly  of  firm  material  and  is  permanent. 
The  bridge  makes  a  small  angle  with  the  normal  to  the  direction  of 
the  current.  Bench  mark  No.  1  is  tlie  top  of  the  floor  beam  nearest 
the  zero  of  the  gage  scale  at  a  point  0.2  foot  downstream  from  the 
adjacent  tie.  It«  elevation  is  42.01  feet  above  the  gage  datum. 
Bench  mark  No.  2  is  a  copper  bolt  set  in  the  capstone  on  the  down- 
stream side  of  the  left  abutment  about  3  feet  from  the  end  of  the 
ties.     Its  elevation  is  3G.09  feet  above  gage  datum. 
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STREAM   MEAdHREMENTS   IN   1903,  PART  II. 


[ito.  M. 


The  oliservations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  nieoMirements  of  Staunton  River  at  Randolph,  Va,,  in  1903. 


Date. 


March  25 

March  27 

May  20 

Jane  24 

Do 

August  8 

August  28  . . . 

Do 

September  25 
December  JJ  . 


Hydroerrapber. 


Gase 
leiffht. 


heig 


B.  S.  Drane 

E.  C.  Murphy  ... 

E.W.Myers 

do 

do 

B.  S.  Drane 

.  do 

do 

Paul  and  Sawyer 
W.C.Sawyer.. .. 


24.20 
to.  45 
5.19 
5.32 
5. 29 
4.59 
3.62 
3.61 
4.20 
3.82 


lyiscbju'ge. 
Hrcftnd-feet. 

24,7;« 

3, 095 
2, 520 
2,490 
2,220 
1,451 
1,468 
1,877 
1,466 


Mean  daily  gage  height ,  infect,  of  Staunton  River  at  Randolph,  Va.^for  liHfS. 


Day. 


1.. 

2... 

3... 

4... 

5... 

6... 

7-. 

8... 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16  . 
17.. 
18... 
19.. 
20... 
21... 
22... 
23.. 
24.- 
25.. 
26... 
27... 
28... 
29... 

a)... 

31.. 


Jan. 

Feb. 

Mar. 
18.80 

Apr. 

May. 
7.40 

June. 
6.60 

July. 

Aug. 

Sept. 
10.60 

Oct. 
4.10 

Nov. 

Dec. 

5.10 

7.70 

16.70 

7.90 

4.40 

4.10 

a  80 

5.60 

6.90 

12.30 

11.30 

7.00 

6.40 

6.80 

4.70 

9.10 

a90 

4.30 

aso 

19.90 

6.56 

9.20 

9.70 

7.00 

6.10 

630 

6.10 

6.70 

3.80 

4.20 

a80 

18.00 

10.70 

8.60 

10.90 

7.00 

5.90 

6.90 

6.80 

4.50 

8.70 

4.60 

a  90 

16.00 

13.60 

7.80 

10.20 

6.90 

6.40 

6.70 

6.10 

4.30    3.90 

4.80 

4.10 

11.20 

11.10 

7.50 

8.90 

6.70 

6.80 

6.60 

4.90 

4.40    4.20 

6.00 

4.00 

9.10 

8.30 

7.80 

8.40 

6.50 

8.90 

6.60 

4.70 

4.60    4.80 

4.90 

4.20 

8.20 

8.10 

7.90 

13.00 

6.40 

11.10 

6.80 

4.50 

4.50    6.60 

4.00 

4.10 

7.20 

8.10 

9.40 

13.40 

6.10 

7.60 

6.00 

4.30 

4.40 

780 

4.40 

4.40 

6.60 

7.60 

10.20 

11.50 

6.10 

8.40 

4.70 

4.40 

4.20 

6.40 

4.10 

4.9) 

7.80 

7.70 

9.00 

9.10 

6.00 

9.40 

4.40 

4.20 

4.80 

6.60 

a9() 

4.0) 

7.60 

13.00 

9.40 

8.30 

6.00 

6.90 

4.60 

4.80 

3.80 

5.80 

a8o 

4.10 

6.70 

11.00 

9.70 

9.00 

5.90 

6.60 

4.70 

4.40 

4.80 

4.90 

8.70 

a90 

6.  or) 

8.80 

9.40 

13.20 

5.90 

5.80 

6.20 

4.80 

4.60 

4.70 

a90 

4.30 

6.70 

8.00 

8.60 

12.80 

5.80 

5.70 

6.40 

4.20 

6.40 

4.90 

4.10 

4.10 

5.80 

8.40 

8.00 

11.90 

5.60 

5.40 

6.80 

4.60 

7.80 

5.10 

4.20 

a80 

5.80 

22.60 

7.60 

9.80 

5.50 

6.50 

5.  a) 

5.00 

8.50 

4.80 

4.00 

4.20 

5.80 

26.20 

7.20 

8.90 

5.40 

5.40 

6.10 

5.50 

15.30     4.70 

a90 

4.40 

5.55 

16.80 

6.90 

7.40 

5.30 

6.10 

4.70 

6.80 

7.90  1  4.60 

8.80 

4.60 

5.20 

10.10 

6.75 

7..'iO 

5.20 

4.90 

4.20 

6.90 

6.80    4.40 

a9o 

4.80 

7.10 

8.90 

9.40 

7.35 

6.10 

5.00 

4.30 

6.00 

6.30  !  4.80 

4.00 

4.60 

10. 70 

8.40 

21.80 

7.20 

5.20 

5.20 

4.60 

6.20 

6.10     4.20 

4.10 

4.50 

9lSi) 

7.80 

24.00 

7.40 

5.30 

5.00 

4.40 

4.90 

6.40     4.00 

4.20 

4.9) 

7.50 

7.40 

26.30 

7.50 

5.60 

5.10 

4.20 

4.80 

4.90  ,  3.90 

4.40 

4.M> 

6.70 

7.10 

22.80 

7.70 

5.80 

5.20 

4.  a) 

4.60 

4.20     4.10 

4.20 

4.W 

6.30 

6.80 

12.90 

7.90 

5. 70 

6.40 

3.90 

4.10 

4.00     4.20 

4.10 

4.70 

6.00 

6.50 

10.20 

9.00 

5.90 

8.10 

3.70 

3.W) 

4.50     4.10 

4.20 

4.0) 

10.30 

11. a) 

9.40 

11.45 

6.20 

11.90 

3.80 

3.40 

4.60    4.20 

a  90 

4.40 

13.40 

8.60 

9.80 

6.40 

10.50 

3.90 

3.70 

4.:«)     4.00 

a  80 

4.50 

10.00 

13.40 

8.60 

6.50 

9.60 

4.(K) 

12.30 

4.00 

3.90 

a  70 

4.3) 

8.60 

19.30 

6.80 

*"***" 

4.20 

11.40 

a80 

4.40 

.. 

. 



, 
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Rating  table  far  Staunton  River  at  Randolph^  Vd.,  from  January  1  to  December 

SI,  IVOS, 


1 

'     0*00 
height. 

Discharge. 

1 

h(^\. 

1 

1 

Diftcharge. 
Second-feet. 

1 

Oage 
height.  ' 

1 
Discharge. 

Oage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

• 

Second-feet. 

3.4 

1,810 

5.4 

2,830 

7.8 

4,860    ' 

11.8 

9,080 

3.5 

1,370 

5.5 

2,910 

8.0 

5,040    ' 

12.0 

9,320 

3.6 

1.435 

1      5.6 

2,990 

8.2 

5,240 

12.2 

9,560 

3.7 

1,500 

5.7 

3, 070 

8.4 

5,440 

12.4 

9,800 

3.8 

1,570 

5.8 

3, 150 

8.6 

5,640 

12.6 

10, 040 

3.9 

1,640 

'      5.9 

8, 230 

8.8 

5, 840 

1     12.8 

10,280 

4.0 

1,715 

6.0 

3,810 

9.0 

6,040 

:     18.0 

10, 520 

4.1 

1,790 

1      6.1 

3,390 

9.2 

6,240 

13.2 

10,760 

4.2 

1,870 

6.2 

3,470 

9.4 

6,440 

13.4 

11,000 

4.3 

1,950 

6.3 

3, 550 

9.6 

6,640 

18.6 

11,240 

4,4 

2,030 

6.4 

3,630 

9.8 

6,840 

13.8 

11,480 

4.5 

2,110 

6.5 

3,710 

1     10.0 

1 

7,060 

14.0 

1 

11,720 

4.6 

2,190 

6.6 

3,790 

10.2 

7,280    , 

;  14.2 

11,960 

4.7 

2,270 

6.7 

8,870    ' 

10.4 

7,500 

14.4 

12,200 

4.8 

2,850 

6.8 

3,960 

10.6 

7,720 

14.6 

12,460 

4.9 

2,480 

6.9 

4, 050 

10.8 

7,940 

14.8 

12,720 

5.0 

2,510 

7.0 

4,140 

11.0 

1 

8,160 

15.0 

12,980 

5.1 

2,590 

7.2 

4,320 

11.2 

8,880 

15.5 

13,680 

5.3 

2,670 

7.4 

4,500 

11.4 

8,600 

16.0 

14,400 

5.3 

2,750 

7.6 

4,680 

1 

11.6 

8,840 

Tangeni 

;  above  15.8 

feet,  gag 

e  height;  d 

iflFerencei 

9  above  thii 

s  point,  1< 

SO  per  tenth 

Table  above  12  feet  gage  height  is  a  rongh  approximation. 
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STREAM  MEASUREMENTS   IN   1003,  PART   II. 


[M0.1HL 


Estimated  monthly  discharge  of  Staunton  River  at  Randolph^  Va,,for  1903. 

[Drainage  area,  8,076  square  zniles.] 


Month. 


Jannary  

February 

March 

April 

May 

Jnne 

July- -- 

Angnst 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 


Bun-off. 


Maximum. 


20,250 

29,700 

29, 850 

18,960 

4,500 

9,200 

4, 950 

9,680 

13,400 

4,410 

2,510 

2,430 


29, 850 


Minimum. 


2,590 
3,710 
8,915 
4, 320 
2,590 
2,430 
1,500 
1,310 
1,570 
1.500 
1,500 
1,570 


1,310 


Mean. 


5,964 
7,768 
9,579 
7,038 
3,870 
4,147 
2,445 
2,712 
8,272 
2,191 
1,841 
1,940 


Seoond- 
feet  per 
square 
mile. 


1.94 

2.53 

8.11 

2.29 

1.10 

1.35 

.79 

.88 

1.06 

.71 

.60 

.63 


Depth  in 
inches. 


4,356 


1.42 


2.24 

2.63 

3.58 

2.55 

1.37 

1.51 

.91 

1.01 

1.18 

.82 

.67 

.73 


19.10 


ROANOKE   RIVER  AT  ROANOKE,  VA. 

This  station  was  established  July  10,  1896,  by  D.  C.  Humphreys. 
The  original  gage,  of  tlie  old  wire  type,  was  replaced  November  28, 
1903,  by  a  standard  chain  gage  installed  by  W.  C.  Sawyer.  The 
datum  is  the  same  as  that  of  the  gage  which  it  replaced.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  27.50  feet. 
Discharge  measurements  were  made  from  the  Walnut  Street  Bridge, 
at  which  the  gage  is  located,  up  to  July  21,  1903.  Since  that  time 
they  have  l>een  made  from  the  Jefferson  Street  Bridge,  at  which  the 
section  is  more  suitable.  The  initial  point  for  soundings  is  the  left 
end  of  the  downstream  handrail.  The  channel  is  nearly  straight  and 
has  a  width  of  160  feet  between  abutments,  broken  by  one  pier.  The 
current  is  rapid.  The  b(»d  of  the  sti^eam  is  composed  of  coarse  gravel 
and  small  bowlders.  The  right  bank  is  above  high  water,  but  the 
left  is  liable  to  overflow  at  extreme .  flocxi  stages.  Bench  mark  No.  I 
is  the  downstream  upper  edge  of  the  second  floor  beam  from  the  left 
abutment.  Its  elevation  is  21. 98  feet  above  gage  datum.  Bench  mark 
No.  2  is  a  standard  copper  bolt  set  in  the  face  of  the  lower  wing  wall 
of  the  left  abutment  about  4  feet  above  the  ground:  Its  elevation  is 
19.71  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 
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Discharge  measurements  of  Roanoke  Rit^er  at  Roanoke,  Fa.,  in  190S, 


Date. 


March  23 

May  1 

May  13 

Do 

July  21 

September  22 
November  26. 


Hydroinrapher. 


E.  C.  Murphy  _   . 

do 

E.  W.  Myers  ... 

do 

B.  S.  Drane 

Paul  and  Sawyer 
W.  C.  Sawyer... 


Qsffe 
hei^nt. 


Discharge. 


Second-feet. 
6,846 
701 
849 
850 
146 
316 
120 


Mean  daily  gage  height,  iji  feet,  of  Roanoke  R'n^er  at  Roanoke,  Va,,for  1903, 


Day. 


1. 
2. 
8. 


8.. 

9.. 
10... 
11... 
12... 
13... 
14-. 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
81... 


Jan. 

1.20 
1.25 
4.10 
2.  TO 
2.60 
2.^ 
1.95 
1.85 
1.40 
1.50 
1.50 

i.eo 

1.85 
1.50 
1.45 
1.40 
1.40 
1.35 
1.25 
1.25 
1.30 
1.95 
1.70 

i.eo 

1.50 
1..50 
1.45 
2.35 
2.40 
(«) 
(«) 


Feb.   Mar. 


(") 

(") 
1.00 
2.10  ' 
2.10 
2.25 
2.00 
1.90 
1.75 
1.70 
1.80 
2.75 
2.40 
2.80 
2.00 
2.10 
8.60 
3.60 
2.00 
2.35 
2.25 
2.10 
2.00 
1.95 
1.85 
1.75 
1.70 
2.40 


3.10 
2.00 
2.30 
2.10 
2.00 
1.95 
2.00 
2.00 
2.90 
2.70 
2.40 
2.85 
2.«j 
2.00 
2.40 
2.10 
2.10 
2.00 
1.90 
1.80 
2.05 
2.15 
6.70 

4.aT 

3.8t) 
2.  HO 
2.55 
2.30 
2.20 
4.80 
4.75 


Apr.  May 


3.20 
2.90 
2.00 
2.90 
2.60 


2.10 
1.98 
1.85 

i.go 

1.80 


2.40  I  1.70 


2.35 
2.40 
2.45 
2.65 
2.40 
2.30 
2.20 
3.55 
3.00 
2.70 
2.50 

t.m 

2.15 
2.06 
2.10 
1.96 
1.00 
1.80 
1.80 
2.45 
4.05 
2.  SO 
2.50 
2.30 


1.65 
1.63 
1.55 
1.53 
1.50 
1.50 
1.48 
1.46 
1.42 
1.38 
1.38 
1.38 
1.85 
1.30 
1.30 
1.25 
1.25 
1.23 
1.25 
1.33 
1.30 
1.20 
1.20 
1.30 
1.25 


Jnne. 

July. 
1.00 

Aug. 

1.50 

1.00 

1.30 

1.45 

1.40 

1.25 

1.40 

1.20 

1.10 

1.30 

2.00 

1.20 

1.28 

1.80 

1.25 

1.86 

1.35 

2.10 

1.45 

1.20 

1.65 

1.35 

1.10 

1.45 

1.20 

1.08 

2.10 

1.18 

1.00 

1.90 

1.50 

1.06 

1.46 

1.86 

1.05 

1.50 

2.36 

1.00 

1.40 

2.00 

1.00 

1.80 

1.60 

1  30 

1.25 

1.30 

1.15 

1.20 

1.30 

1.15 

1.20 

1.25 

1.18 

1.20 

1.20 

1.15 

1.10 

1.10 

1.20 

1.15 

1.10 

1.10 

1.10 

1.10 

.95 

1.80 

1.10 

.95 

1.30 

1.06 

.95 

1.20 

1.00 

.90 

1.20 

1.05 

.85 

2.10 

1.00 

.88 

1.80 

.95 

.90 

2.80 

1.00 

.90 

2.00 

.96 

.90 

1.00 

1.50 

2.05 

1.20 

1.06 

1.00 

.96 

.90 

.90 

.90 

2.10 

1.80 

1.10 

1.05 

1.00 

.96 

.96 

.90 

6.75 

2.60 

2.40 

1.00 

1.45 

1.35 

1.30 

1.2|> 

1.80 

1.15 

1.15 

1.13 

1.13 

1.08 


Oct. 

1.00 
1.00 

.96 
1.00 

.98 
1,00 
1.00 
2.10 
1.50 
1.25 
1.15 
1.10 
1.06 
1.06 
l.OB 
1.00 
1.15 
1.45 
1.20 
1.15 
1.10 
1.06 
1.06 
1.05 
1.05 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 


Nov. 


1.00 
1.00 
1.00 
1.00 
1.15 
1.25 
1.20 
1.10 
1.10 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.00 
1.00  ! 
1.00 
.98 
1.00 
1.00 
1.06 
1.00 
.80 
.86 
.90 


Dec. 

0.66 

.90 

.90 

.80 

.96 

.86 

.90 

.80 

.80 

.80 

.70 

.75 

.96 

.90 

.86 

.66 

.66 

.96 

.55 

.96 

1.20 

1.06 

1.00 

.95 

1.00 

1.20 

1.00 

1.10 

1.10 

.85 

.66 


a  Gkige  broken. 
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Rating  table  for  Roanoke  River  at  Roanoke^  Va.,from  January  1  to  December 

31,  1903, 


Gage 
height. 

Discharge. 

r 
1 

Gage 
hei^t. 

1 

Discharge.  ' 

1 

Gage 
hei^t 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet.' 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.6 

76 

1.6 

463 

2.6 

1,230 

3.6 

2,390 

.7 

85 

1.7 

521 

2.7 

1,330 

3.7 

2,515 

.8 

99 

1.8 

580    1 

2.8 

1,435 

3.8 

2,645 

.9 

121 

1.9 

641 

2.9 

1,545 

3.9 

2,775 

1.0   ■ 

151 

2.0 

707 

3.0 

1,660 

4.0 

2,9a5 

1.1 

189 

2.1 

785 

3.1 

1,780 

4.1 

3,040 

1.2 

287 

2.2 

865 

3.2 

1,900 

4.2 

3,175 

1.3 

290 

2.8 

955 

3.3 

2,020    1 

4.3 

3,310 

1.4 

347 

2.4 

1,045 

3.4 

2,140 

4.4 

3,445 

1.5 

405 

2.5 

1,135 

3.5 

2, 265 

t 

4.5 

3,580 

Table  tangent  above  4  feet  gage  height.  Differences  above  this  point  135  per 
tenth.  Table  well  determined  to  2.20  feet  gage  height.  Above  2.2  feet  table  is 
determined  by  two  flood  measurements. 

Estimated  monthly  discharge  of  Roanoke  River  at  Roanoke,  Va,,  for  1903, 

[Drainage  area,  888  sqiiare  mUes.] 


Month. 


January  1-29  «._ 
February  3-28  «. 

March _ . . 

April - 

May  - 

June 

July 

August 

September 

October  .  _ .  .  _ . 
November  -  ... 
Deceml)er 


Discharge  in  second-feet. 


Maximum. 


3,040 

8,980 

6,550 

2,972 

785 

1,545 

1,000 

1,230 

6,617 

7Sr> 

263 

237 


_L 


Minimum. 


237 
463 
580 
580 
237 
189 
135 
109 
121 
145 
99 
73 


Mean. 


Run-olT. 


Seoond- 

feot  per 

square 

mile. 


Depth  in 
inches. 


606 

1,154 

1,528 

1,190 

391 

422 

306 

247 

531 

'  206 

162 

127 


1.56 

2.97 

3.94 

3.07 

1.01 

1.09 

.79 

.64 

1.87 

.53 

.42 

.33 


1.68 

2.87 

4.54 

3.43 

1.16 
1   oo 

.91 
.74 
1.53 
.61 
.47 
.38 


a  Gage  broken  on  <layR  not  included. 

CAPE  FEAn  RIVKR  DRAINAGE  BASIN. 

Cape  Fear  River  is  formed  by  the  junction,  near  Moncure,  Chatbam 
('ounty,  N.  C,  of  llaw  and  Deep  rivera.  It  is  usual  to  consider  the 
Haw,  the  Deep,  and  the  C-ape  Fear  as  separate  streams,  and  to  a  cer- 
tiiin  (ixtent  in  a  consideration  or  the  ph^^sical  features  of  the  entire 
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drainage  basin  this  methcx!  of  treatment  is  desirable.  All  of  these 
streams,  however,  form  a  single  river  system,  and  it  is  more  conven- 
ient to  treat  of  the  basin  as  a  whole  in  parts  of  what  follows. 

Viewed  from  this  standpoint,  Cape  Fear  River  rises  among  the  red 
clay  hills  of  Guilford  and  Rockingham  counties,  N.  C,  the  sources  of 
Haw  and  Deep  rivers  being  but  a  short  distance  apart.  Haw  River 
is  the  more  northerly  of  the  two  branches,  and  flows  at  first  northeast, 
but  turning  soon  to  the  southeast  drains  the  southern  portion  of  Rock- 
ingham County  and  the  greater  part  of  Guilford,  and  passes  thence 
through  Alamance,  a  corner  of  Orange,  and  Chatham  County  to  its 
junction  with  Deep  River  in  the  lower  part  of  Chatham.  Deep  River 
at  first  flows  south,  but  soon  turns  to  the  southeast  and  flows  prac- 
tically parallel  with  Haw  River  for  many  miles  through  Guilford  and 
Randolph  counties,  and  into  Moore  County,  where  it  turns  abruptly 
toward  the  east,  flowing  in  this  direction  through  Moore  and  Chatham 
counties  to  the  junction  with  the  Haw. 

The  area  drained  by  the  entire  river  system  above  the  town  of 
Fayetteville,  N.  C,  the  head  of  navigation  on  the  river,  is  4,493  square 
miles,  of  which  Haw  River  drains  1,800,  Deep  River  1,400,  and  Cape 
Fear  River  l)elow  the  junction  1,203  square  miles. 

The  elevations  of  the  divides  between  the  drainage  basin  of  the  Cape 
Fear  system  and  those  of  the  adjacent  sti*eams  are  not  very  great,  and 
the  minor  tributaries  can  not,  therefore,  furnish  much  power  except  in 
places  where  considerable  storage  may  be  obtained  by  the  construction 
of  suitable  dams. 

From  January  1  to  May  31,  1903,  stations  were  maintained  by  the 
Geological  Survey  on  the  Cape  Fear  River  at  Fayetteville,  N.  C,  and 
on  Rockfish  Creek,  near  Brunt,  N.  C. 

CAPE  FEAR  RIVER  NEAR  FAYETTEVILLE,  N.  C. 

This  gaging  station  is  at  the  bridge  of  the  Atlantic  Coast  Line, 
about  a  mile  east  of  Fayetteville,  N.  C.  The  Weather  Bureau  has  a 
gage  fastened  on  the  lower  side  of  the  east  abutment  of  the  covei-ed 
highway  bridge,  this  being  about  400  feet  above  the  railroad  bridge, 
from  which  discharge  measurements  are  made.  The  lower  20  feet  of 
this  gage  consists  of  a  rod  divided  into  feet  and  tenths  and  firmly 
fastened  to  the  abutment.  Above  the  29- foot  mark  the  scale  is 
painted  on  the  rock.  The  observer  is  Frank  Glover,  who  has  charge 
of  the  steamboat  landing  just  below  the  railroad  bridge.  For  his 
convenience  he  has  placed  a  subsidiary  gage  at  the  steamboat  land- 
ing reading  about  the  same  as  the  official  gage,  and  from  this  observa- 
tions are  taken.  The  channel  is  straight  and  the  current  moderately 
swift  and  not  influenced  by  dams  or  other  obstructions.  The  banks 
are  high  and  the  total  flow  of  the  river  is  in  one  channel,  even  during 
the  highest  floods.  The  bed  is  fairly  constant.  There  is  a  difference 
in  elevation  of  50  feet  between  high  and  low  water  at  this  point.  The 
station  was  abandoned  May  31,  1003. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Mean  daUifpage  height,  in  feet,  of  Cape  Fear  River  near  Fayet  teville,  N,  C. ,  for  Jf^Kf. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Jan. 

1 

5.80 

6.60 

8.60 

24.00 

24.60 

20.00 

14.80 

11.20 

8.50 

7.80 

7.80 

7.90 

12.00 

12.30 

9.80 

7.00 

7.60 
7,00 
6.80 
6.60 
18.00 
23.40 
18.80 
21.00 
31.90 
31.00 
26.40 
28.90 
82.40 
28.40 
21.00 
17.80 

26.20 
29.30 
26.20 
19.40 
14.40 
12.00 
10.20 
9.40 
8.60 
12.80 
12.90 
11.40 
20.00 
22.40 
15.60 
12.70 

38.80 
33.20 
25.20 
18.00 
18.00 
17.60 
14.00 
11.80 
17.60 
22.40 
19.20 
14.00 
11.80 
12.00 
25.60 
28.20 

14.70 
10.80 
9.20 
8.00 
7.60 
7.00 
6.80 
6.20 
6.00 
6.80 
6.80 
5.70 
6.60 
6.40 
5.20 
6.00 

17 

6.50 

2 

18 

6.40 

3 

19 

6.10 

4 

20 

5.70 

5 

21 

7.80 

6 

22 

10.00 

7 

23 

14.00 

8 

24 

12.00 

9 

35 

9.60 

10 

26 

8.00 

11 

27 

7.60 

12 

28 

7.00 

13 

29 

7.00 

14 

30 

8.50 

16 

31 

8.50 

16 

Rating  table  for  Cape  Fear  River  near  Fayetteville,  N,  C.^from  January  1  ta 

May  31,  1903. 


Qa^e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second' feet. 

3.5 

1,400 

6.0 

2,400 

3.6 

1,440 

6.2 

2,480 

8.7 

1,480 

6.4 

2, 560 

8.8 

1,520 

6.6 

2,640 

3.9 

1,560 

6.8 

2,720 

4.0 

1,600 

7.0 

2,800 

4.1 

1,640 

7.2 

2,880 

4.3 

1,680 

7.4 

2,960 

4.3 

1,720 

7.6 

3,050 

4.4 

1,760 

7.8 

3.150 

4.5 

1,800 

8.0 

3,250     1 

4.6 

1,840    . 

8.5 

3, 500 

4.7 

1,880    1 

9.0 

3, 750 

4.8 

1,920 

9.5 

4.000 

4.9 

1,960 

10.0 

4, 250 

5.0 

2,000 

10. 5 

4,500 

5.2 

2,080 

11.0 

4,750 

5.4 

2,160 

11.5 

5,000 

5.6 

2.240    ! 

12.0 

5, 250 

5.8 

2,320 

12.5 

5, 525 

Feet. 
13.0 
13.5 

14.0 
14.5 
15.0 
15. 5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
21.0 
22.0 
23.0 
24.0 
25. 0 


Rating  table  for  1903  same  as  those  for  1901  and  1902. 


Gai 
height. 


ige 
jht. 


DiBcharge.  i 

1 

Second-feet.' 

Oaee 
height. 

Discharge. 

Feet. 

Second-feet. 

5,800 

26.0 

14,250 

6, 075 

27.0 

15, 150 

6,350 

28.0 

16,300 

6, 625     1 

29.0 

17,450 

6,900     i 

30.0 

18,600 

7,175     1 

31.0    . 

20,050 

7.450     1 

32.0 

21,500 

7, 725 

33.0 

22,950 

8,000     j 

34.0 

24,650 

8, 275 

35.0 

26,350 

8, 550 

36.0 

28,050 

8,875 

37.0 

29,800 

9,200 

38.0 

31,550 

9, 525 

39.0 

33,300 

9, 850 

40.0 

35,  (m 

10, 500 

41.0 

36,800 

11,150 

42.0 

38,550 

11,800 

i 

12,450 

1 

13, 350 

1 

.] 


OAPB   FEAR   RIVER    DRAINAGE    BASIN. 


29 


Estimated  monthly  dinckarge  of  Cape  Fear  River  near  Fayetteville,  N,  C, ,  for 

PJOS, 

[Drainacre  aroa,  i,498  aqiuu^  mileB.] 


Hunth. 


January. 
Kebmary 
March  .. 
April  -.. 
May  1-^ 


Disuharge  in  Hucond-feet. 


Max  imam. 


13,990 
28,800 
54,525 
82,950 
6,735 


Minimum. 


2,240 
2,640 
2,880 
3,900 
1,480 


Moan. 


4,430 
10,409 
18, 453 
10, 137 

2,348 


Bailiff. 


Second- 
feet  iier 
eqnare 
mile. 


0.99 
2.82 
2.99 
2.26 
.52 


Depth  in 
inches. 


1.14 
2.42 
3.45 
2.52 
.58 


ROCKFISH  CREEK  NEAR  BRUNT,  N.  C. 

This  station  was  established  on  October  29,  1902,  by  B.  S.  Drane. 
The  gage  rod  is  of  pine,  12  feet  long,  well  painted,  and  graduated  to 
tenths  and  half -tenths  of  a  foot.  It  is  firmly  nailed  on  the  outside  of 
the  downstream  hand  rail,  between  the  two  large  posts,  approximately 
over  the  center  of  the  bridge.  The  distance  from  the  zero  of  the  gage 
to  the  outer  rim  of  the  pulley  is  1  foot.  The  length  of  the  wire  from 
the  end  of  the  weight  to  the  pointer  is  51.80  feet.  The  gage  reads 
zero  when  the  weight  touches  the  bottom.  The  observer  was  C.  L. 
Nunalee,  a  farmer  and  storekeeper;  his  post-office  address  is  Brunt, 
N.  C.  The  course  of  the  creek  is  straight  here  for  about  500  yards, 
Lower  Rockfish  Bridge  crossing  the  creek  near  the  middle  of  this 
straight  stretch.  The  left  side  of  the  stream  is  shallow,  most  of  the 
current  flowing  along  the  right  bank.  The  banks  of  the  creek,  of 
sand,  rise  steeply  on  either  side  to  a  height  of  about  50  feet. 

The  station  is  reached  by  driving  from  Fayetteville,  N.  C,  a  dis- 
tance of  7  miles.     It  was  discontinued  May  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer.  The  following 
discharge  measurement  was  made  by  E.  W.  Myers  in  1903: 

May  27:  Gage  height,  4.15  feet;  discharge,  568  second-feet 
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Mean  daily  gage  height,  in  feet,  of  Rockflsh  Creek  near  Brunt,  N.  C,,for  1903. 


Day. 

Jan. 

Feb. 

Mar. 
19.17 

Apr. 

May. 

Jnne. 

4.20 

Day. 

Jan. 
4.22 

Feb. 
12.70 

Mar.    Apr. 

May.  Jane. 

1 

8.83 

4.07 

31.28 

8.90 

1 
17 

6.00 

16.50     4.17    

2 

4.05 

4.02 

22.17 

28.97 

5.80 

4.40 

18 

4.15 

24.75 

4.40 

11.25     3.96 

3 

6.87 

4.35 

17.42 

18.87 

4.66 

4.00 

19 

3.57 

28.10 

4.40 

8.30  '  4.25    

4 

18.70 

4.36 

12.66 

iai5 

4.30 

3.85 

20 

4.17 

20.26 

4.40 

5.20     4.17 

6 

18.32 

8.35 

8.67 

11.25 

4.45 

4.20 

21 

4.97 

16.95 

4.66      6.55 

3.90 

6 

17.  (» 

16.00 

6.96 

10.76 

4.45 

4.50 

22 

5.40 

10.00 

8.10 

6.85  ,  4.65   

7 

12.70 

12.20 

5.40 

8.10 

4.40 

23 

7.72 

6.05 

25.  a5 

7.96     4.02 

8 

8.47 

18.30 

4.60 

6.65 

4.25 

24 

6.80 

5.46 

41.60 

10.80 

3.95 

9 

5.27 

26.85 

4.60 

6.00 

4.25 

26 

4.60 

4.62 

42.45 

9.70 

4.25  ' 

10 

4.27 

26.72 

6.65 

15.00 

4.45 

26 

8.82 

4.60 

87.65 

8.60  '  4.45  1 

11 

4.10 

17.22 

6.75 

12.40 

4.25 

27 

4.26 

4.62 

27.80 

17.56     4.16 

12 

4.50 

10.20 

6.95 

8.65 

4.35 

28 

4.22 

6.30 

18.46 

21.55 

4.66 

13 

6.00 

25.66 

12.75 

6.00 

4.40 

29 

4.17 

11.92 

18.06 

4.10 

U 

5.82 

21.42 

12.90 

8.76 

4.40 

30 

4.40 

14.60 

18.25 

4.30 

15 

4.72 

16.80 

9.60 

20.00 

4.35 

*     •      W    BB    V 

31 

4.40 

30.02 

!  4.75 

16 

3.95 

11.45 

6.65 

16.80 

4.35 

■ 

MISCELLANEOUS    MEASUREMENTS    MADE    IN    CAPE   FEAR    RIVER 

DRAINAGE  BASIN. 

The  following  miscellaneous  measurements  were  made  in  1903: 

Mifscellaneons  mea^trements  in  Cape  Fear  drainage  basin. 


Date. 


May  27. 
May  27. 
May  27. 
May  27..' do 


Streanifl. 


Little  Rockfish  Creek. 
Big  Rockfish  Creek . . 
do  ._ 


Locality. 


McNeils.  N.  C 

do 

do 

do-- 


DiacharifH. 


Seeond-frft. 
143 
361 
a46 
845 


PEBEE,  OR  YA1>KIX,  RIVER  DRAINAGE  BASIN. 

The  Yadkin  River,  or,  as  it  is  called  below  the  junction  of  the 
TJharie,  the  Pedee,  rises  on  the  eastern  slope  of  the  Blue  Ridge,  in 
Caldwell  and  Watauga  counties,  N.  C,  and  flows  at  first  southeast, 
then  turns  abruptly  northeast  and  flows  in  this  direction  for  about 
60  miles,  then  bends  again  abruptly  and  flows  south  and  southeast 
across  North  Carolina  and  South  Carolina,  emptying  into  Winyah 
Bay  at  Georgetown,  S.  C.  The  total  length  of  the  stream,  from 
source  to  mouth,  following  its  general  direction,  is  from  275  to  3(>0 
miles,  while  it  is  probably  400  miles  or  more  if  all  the  windings  be 
followed. 

The  Pedee  drains  a  total  area  of  about  17,000  square  miles,  of 
which  about  9,700  square  miles  are  in  North  Carolina  and  7,300  in 
South  Carolina.     The  stream  crosses  the  fall  line  near  Cheraw,  S.  C, 
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in  a  series  of  rapids  extending  over  a  number  of  miles,  with  no  very 
great  fall  at  any  one  place  or  in  any  short  distance. 

Small  amounts  of  power  may  be  developed  on  some  of  the  tribu- 
taries of  this  stream  in  South  Carolina,  but  the  power  possibilities  of 
the  basin  in  this  State  are  unimportant.  In  North  Carolina  the  stream 
can  bo  made  to  furnish  power  in  large  quantities  at  a  number  of 
places,  and  large  amounts  may  be  secured  on  many  of  the  tributaries. 
This  stream  and  its  tributaries  are  among  the  most  important  power 
streams  in  the  southern  States. 

Below  the  great  bend,  where  the  river  turns  to  the  south,  the  valley 
of  the  stream  averages  about  50  miles  in  width.  At  many  points  the 
river  is  bordered  by  wide  expanses  of  bottom  lands,  which  are  at 
times  subject  to  overflow,  and  which  are  fertile  and  very  productive. 
At  other  places  the  river  is  confined  between  bold  and  abrupt  banks, 
and  in  one  case  it  flows  for  several  miles  in  a  very  narrow  channel, 
only  60  feet  wide  in  places,  in  a  deep  ravine  between  the  flanking 
hills,  forming  the  noted  "  Narrows."  Above  the  great  bend  the  valley 
is  only  from  15  to  20  miles  wide,  and  the  elevations  of  the  divides 
which  separate  the  basin  of  the  Yadkin  from  those  adjacent  are  much 
higher,  so  that  the  tributary  streams  have  a  large  fall. 

The  upper  part  of  the  drainage  basin  is  rough  and  mountainous  and 
largely  forest  covered,  and  throughout  this  part  of  its  course  the  flow 
of  the  stream  is  more  constant  than  would  be  expected. 

The  average  rainfall  over  the  part  of  the  basin  in  North  Carolina  is 
probably  between  48  and  51  inches,  approximating  the  lower  figure 
over  the  lower  portions,  and  possibly  exceeding  51  inches  over  the 
higher  and  more  mountainous  portions,  the  precipitation  increas- 
ing as  the  stream  is  ascended.  This  total  amount  is  rather  evenly 
distributed  among  the  seasons. 

The  highest  flood  ever  known  at  Wilkesboro,  it  is  stated,  occurred 
in  March,  1899,  the  stream  at  this  place  rising  28  feet  above  low  water. 
The  greatest  flood  recorded  at  the  gaging  station  at  Salisbury,  N.  C, 
occurred  in  December,  1901,  the  stream  reaching  an  extreme  height 
on  the  gage  of  19.7  feet  and  having  a  probable  discharge  of  about 
130,000  second-feet,  or  about  38  second-feet  per  square  mile.  The 
flood  of  March,  1899,  produced  a  rise  of  about  1  foot  less  than  this 
flood  of  December.  The  most  destructive  flood  ever  experienced  on 
the  stream  occurred  in  May,  1901,  but  the  recorded  gage  height  at  the 
Salisbury  station  was  less  for  this  flood  than  for  either  of  the  others 
mentioned,  and  the  general  testimony  of  those  living  along  the  banks 
is  to  the  same  effect. 

The  minimum  recorded  flow  at  the  Salisbury  station  occurred  in 
September,  October,  and  November,  1897,  when  the  basin  of  the 
stream  experienced  the  most  severe  drought  in  its  history.  The  flow 
fell  to  900  second-feet  several  times  during  this  period,  or  the  basin 
above  the  station  was  discharging  at  an  average  rate  of  0.26  second- 
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foot  per  square  mile.  The  maxiinum'flow  is  thus  about  144  times  the 
minimum. 

As  stated,  there  are  a  number  of  localities  whei*e  power  may  l)e 
developed. 

During  1903  the  United  States  Geological  Survey  receivetl  dat^ 
from  M.  R.  Hall,  district  hydrographer,  for  stations  on  Yadkin  River 
near  Salisbury,  N.  C.,.  and  at  North  Wilkesboro,  N.  C. 

YADKIN   RIVER  NEAR  SALISBURY,  N.  C. 

This  station  was  established  by  C.  C.  Babb,  September  24,  1S95,  at 
the  Southern  Railway  bridge  about  6  miles  east  of  Salisbury,  N.  C. 
Measurements  were  made  from  the  decked  railroad  bridge,  from  which 
the  original  wire  gage  was  also  suspended.  During  the  year  1899  the 
location  of  the  measuring  station  and  wire  gage  was  changed  to  a  new 
iron  highway  bridge  about  300  yards  above,  the  gage  being  set  to  read 
the  same  as  the  original  one.  £arly  in  1903  it  was  decided  that  the 
original  location  at  the  railroad  bridge  was  better,  so  the  station  was 
again  changed  to  it.  This  time,  however,  the  gage  was  located  on  a 
plank  walk  way  supported  by  the  lower  members  of  the  bridge,  and 
from  this  walk  way  the  discharge  measurements  are  also  made.  The 
bridge  is  a  four-span  iron  bridge  of  the  decked  type,  having  a  total 
length  of  about  650  feet  between  stone  abutments,  the  left  bank  abut- 
ment being  at  the  edge  of  the  high  rocky  bluff,  while  that  at  right 
bank  is  connected  with  the  hill  by  a  short  earth  embankment.  The 
river  is  confined  by  the  abutments  at  all  stages,  and  occupies  prac- 
tically the  whole  width  at  low  water. 

The  channel  is  straight  for  long  distance  below,  but  curves  consid- 
erably above.  The  bed  of  the  river  is  rocky,  and  the  depth  of  water 
is  fairly  uniform.  Current  is  good,  even  at  lowest  stages.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  right  bank. 
The  new  gage  is  a  standard,  inclosed-scale,  boxed-chain  gage,  and  is 
fastened  to  lower  member  of  the  bridge  along  the  plank  walk  way, 
near  the  middle  of  the  first  span  from  right  bank.  The  length  of  the 
gage  chain  from  the  end  of  the  weight  to  the  marker  is  28.66  feet. 
The  observer  is  J.  T.  Yarbrough,  the  bridge  keeper. 

Bench  mark  No.  1  is  the  top  of  the  inside  eye  bar  of  the  lower 
chord  on  the  downstream  side,  in  the  fourth  panel  from  the  right  end 
of  the  bridge  opposite  a  point  80  feet  from  the  initial  point  for  sound- 
ings. It  is  marked  with  white  paint  and  has  an  elevation  of  27.28 
feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  anchor- 
bolt  head  at  the  right  downstream  corner  of  the  foot  plate  on  the  right 
abutment  downstream  side.  Its  elevation  is  26.82  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  viemnirenientH  of  Yadkin  River  near  Salisbury ^  N.  C,  in  1003, 


Date 

^ 

Hydrographei 

1 

• 

Gage 
height. 

Discbarge. 

Febmary  14 

Febmary  17 

March  24 

March  26 

E.  W.Mvora 

Feet.        Second-feet. 
4. 20              9. 992 

do  . 

E.  C.  Mn 
B.  S.  Drj 
E.  C.  Mn 
E.W.M 

irphy 
ine  . . 

1 

10.52 
15,60 
5. 56 
7.35 
5.20 
5.22 
4.95 
2.60 
2.35 
2.35 
1.95 

7                  - 

47,960 
70, 362 
15,094 

April  15    - 

Aprill6 

Do 

.  - . .  _ 

irphy 
vers_ 

1 
_.( 

24,119 
15, 151 
12, 287 

E.  C.  Murphy 
do 

—  1 

Do 

11,787 

June  20 

E.  W.Mvera 

4,286 

Angnst  23 

B.S.Dn 
do  . 

ine  . . 

4,490 

Do 

.3, 453 

October  27 

1          do  . 

2,197 

Xovemter  14 

..do  . 
do 

1.89 

1.75 

2,416 

December  17 

2,053 

1 

Mean  daily  gage 

height 

y  in  feet,  of  Yadkin  River  near  Salisbury,  N,  C. 

,  for  1003, 

Day. 

Jan.  , 

2.55 
2  40 
10.40 
10.06 
8.07 
4.47 
3.79 
3.45 
3.15 
2.90 
2.80 
3.:i5 
3.40 
2.90 
2.80 
2.80 
2.75 
2.78 
2.80 
2.55 
2.60 
3.70 
3.50 
3.10 
1    3.00 
2.90 
2.75 
3.65 
4.10 
3.45 

3.10 

1 

Feb. 

Mar. 

7..V> 
5.90 
4.30 
8.70 
3.50 
3  38 
3.45 
3.50 
5.66 
4.72 
5.20 
5.59 
5. 15 
4.45 
4.00 
3.70 
3.50 
3.40 
3.55 
8.25 
4.05 
8.30 
10.30 
15.40 
10.60 
6.00 
4.50 
4.15 
3.95 
5.50 
8.80 

Apr. 

6.35 
4.7(» 
4.25 
4.10 
4.95 
4.10 
3.80 
7  25 

May. 

June. 

3.30 
2.88 
2.80 
2.80 
2.84 
3.80 
8.30 
9.40 
4.00 
3.50 
3.86 
3.75 
'dSi 
2.88 
2.80 
2.65 
2.55 
2.85 
2.85 
2.55 
2.60 
2.00 
2.80 
2.45 
2.80 
2.80 
3.65 
3.70 
3.30 
3.15 

July.  Aug. 

1 

Sept. 
2. 75 

Oct. 

1 
Nov. 

1.82 
1.90 
1.75 
1.76 
2.38 
2.85 
2.30 
1.98 
2.  (JO 
l.rt) 
i.ro 

1.75 
1.72 
1.75 
1.85 
1.90 
1.78 
2.;8 

Dec. 

I         

3.<X) 
2.85 
2.80 
4.40 
8.67 
6.80 
4.05 
550 
6.50 
5.00 
4. 4.j 
6.45 
5.e5 
4.25 
3.70 
3.50 
9.65 
10.50 
5.65 
4.12 
3.75 
3.55 
3.  45 
3.25 
3.  a) 
j    3.15 
3.(fi 
4.15 

1 

3.20 
S.  15 
3.05 
3.15 
3.15 
3.10 
3.05 
Ad) 

2.70     2.55 

1.80 

1.80 

•> 

:j                   

2,40 
2.40 
2.45 
2.50 
2.60 
3.60 
2.90 
2.50 

5.00 
3.10 
2.40 

1.85 
2.19 
2.  OK 

1.80 
1  fXI 
1.85 

1.75 
1.80 

4 

1.74 

j>               ... ... 

1 
3.40  ■    1  94     1  9f^ 

1.75 

(S    

3.00  1    1.88 

1.79 
1.86 
1.83 
H.KI 

1.88 

i - ..... 

H 

2.90 
2.30 
2. 10 

2.20 
2.10 
3.80 

1.90 
1.75 

9 

10. 65     2. 95 

1.65 

10 

7..T0 

2.70 

2.50     2  f fi 

3. 85     2?.  98 

1.68 

11 

5.10     2.95 
4.;«     2.85 
4.55  '  2.80 
6.ftj  '  2.90 
7.15  •  2.90 
5.50  '  2.90 

2.20 
2.:© 
2.55 
3.70 
2.80 
2.rjO 
2.20 
2.15 
2.10 
3.30 
2.25 
2.05 
1.96 
2.20 
1.85 
1.90 
1.95 
1.75 
1.85 
2.55 

2.55 

1 

1.85 
2.40 
3.15 
2.75 
2.80 
4.20 
3. 15 
3.70 
4.05 
3.05 
2.S> 
2.40 
2.20 
2.12 
1.90 
2.00 
1.75 
1.79 
1.80 

2.19 
1.95 
1.90 
i    1.92 
'    1.80 
1.80 
6.25 
7.00 

2.22 
2.09 
1.86 
1.05 

1. 84 
1.81 
1.89 
2.08 

1.80 

12 

1.62 

13 

14 

15 

10 

1.88 
2.02 
1.90 
1.80 

17 

4.35 
3.95 

2.80 
2.70 

1.70 

18 

1.70 

19 

20 

21   

3.70  1  2.70 
3.&5  '  2.65 
3.80  ;  2.65 
3.88     2.65 
3.60     2.60 
3.55     2.55 
3.44     2.55 
3.50  .  2..V» 

4.02     2.5:^ 
2.80     2.02 
2.25     1.91 

2.90       1.70 
2.:J0       1.75 
1.90      ?.35 

^ 

23 1 

£4 ... 

25. 

216      

2.02 
1.82 
1.86 
1.87 
1.87 
1.96 
1.95 
1  7.-1 

1.C6 

1.86 

:  i.a5 

1.85 
1.94 
1.74 
1.75 
1.C4 
]  :n 

2.00 
2.04 
1.70 
1.80 
1.80 

2.00 
2.20 
2.05 
2.05 
2.15 

27 

28 

2D 

3.(:5 
3.58 

3.:fi 
3.i;5 

2.(58 
2.65 
4.40 
:■<  in 

l.rOj    2.16 
1.75       1.98 
1.82       1.75 

:f) 

1.85  1    1.85 

1.90  i     1.88 

31 

;  3.18 

I 

2.84    1.72 

1.80 

IRR  98—04 

3 

34 


STREAM   MEASUREMENTS   IN    1903,  PART   II. 


[no.  W. 


Hating  table  for  Yadkin  River  near  Salisbury,  N.  Cfrom,  January  1  to  Dec.  m- 

ber  31,  1903. 


Gage 
height. 

Discharge. 

'  height. 

Discharge. 

Gage 
height. 

1 

• 

Discharge. 

1 

I 

Gage 
height. 

Dbcharge. 

Feet. 

1  Seco%ui-feet. 

'     Feet. 

Second-feet. 

'     Feet. 

Second-feet.' 

Feet. 

Second-frrt 

1.6 

1        1,500 

2.9 

5, 350 

4.2 

9,670 

6.0 

16, 750 

1.7 

1       1,740 

3.0 

5,670     1 

4.3 

10,020 

6.2 

17,610 

1.8 

1,990 

'       3.1 

1 

5,990 

4.4 

10, 370 

6.4 

18,470 

1.9 

1       2, 260 

3.2 

0,310 

'      4.5 

10, 720 

6.6 

19, 340 

2.0 

'       2,540     , 

3.3 

6,640    I 

4.6 

11,080     1 

6.8 

20.220 

2.1 

2, 830 

3.4 

6,970     ! 

I      ^-^ 

11,450     '■ 

7.0 

21,100 

-2.2 

3,130     , 

3.5 

7,300 

,      4.8 

11,830     , 

7.5 

23,350 

2.3 

3, 440     1 

1      3.6 

7,630 

4.9 

1 

12,210       ; 

8.0 

25,650 

2.4 

3.750     1 

3.7 

7,960 

1      5.0 

12,600 

9.0 

30,400 

2.5 

4,070     1 

3.8 

8,300     1 

5.2 

1 

13,410 

lO.S) 

35,750 

2.6 

4,390 

3.9 

8,640    ; 

1      5.4 

14,230 

11.0 

41,700 

2.7 

4,710 

4.0 

8,980    1 

5.6 

15,070 

2.8 

5,030 

4.1 

9,320    1 

1 

5.8 

15,910 

Table  well  determined  to  6  feet  gage  height.     Above  5.6  feet  table  same  as  1901 
and  1902. 

Estimated  monthly  discharge  of  Yadkin  River  near  Salisbury,  N,  C.yfor  19f)3. 

[Di'ainage  area,  3.390  square  miles.] 


Month. 


Jannary 

February  . .   . . 

March 

April 

May 

June 

Jnly 

August . . 

September  _ .    . 

October  

November 

December 

The  year 


Discharge  in  second-feet. 


Maximnm. 


38,070 

38,650 

76,200 

89, 565 

10,370 

32,480 

7,960 

12,600 

21,100 

8,300 

5, 350 

4,390 


Minimum. 


Mean. 


Run-off. 


Second-    ' 
feet  per     Depth  in 
square     ;   inchest, 
mile. 


76,200  I 


3,750 

8,421 

2.48 

5,030 

12,677 

3.73 

6,475 

15, 798 

4.65 

6, 475 

12,174 

3.58 

4, 230 

5, 393 

1.59 

3,910 

7,446 

2.19 

1,861 

3.872 

1.14 

1,865 

4,744 

1.40 

1,865 

4,343 

1.28 

1,620 

2,536 

.75 

1,740 

2,542 

.75 

1,500 

2,260 

.66 

1,500 

6,850 

2.02 

2.86 
3.88 
5.:}6 
3.99 
1.-^ 
2.44 
1.31 
1.61 
1.43 
.86 

.76 
27.  IT 
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YADKIN  RIVER  AT  NORTH  WILKE8BORO,  N.  C. 

This  station  was  established  April  10, 1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane.  It  is  located  at  the  lower  highway  bridge  between 
Wilkesboro  and  North  Wilkesboro,  about  one-half  mile  below  North 
Wilkesboro  railroad  station  and  about  three-fonrths  of  a  mile  below 
the  mouth  of  Reddies  River.  The  scale  of  the  standard  chain  gage  is 
fastened  to  the  downstream  guard  rail  with  its  zero  7.63  feet  east  of 
the  center  of  the  second  strut  from  the  west  end  of  the  span.  The  dis- 
tance from  the  end  of  the  weight  to  the  marker  is  33.38  feet.  The  gage 
was  read  once  each  day  during  1903  by  J.  V.  Wallace.  He  was  suc- 
ceeded December  20, 1903,  by  U.  H.  Wyatt.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  steel  highway  bridge  to 
which  the  gage  is  attached.  The  bridge  consists  of  a  single  steel  span 
about  125  feet  long,  under  which  the  river  flows  at  ordinary  stages, 
and  three  wooden  spans  about  50  feet  each  on  the  right  bank.  There 
are  also  wooden  trestle  approaches  about  170  feet  long  on  the  right 
bank  and  about  40  feet  on  the  left  bank.  The  initial  point  for  sound- 
ings is  the  end  of  the  downstream  guard  rail  at  the  left  end  of  the 
bridge.  Distances  are  measured  along  this  guard  rail  and  are  marked 
in  white  paint.  The  channel  is  straight  above  the  station,  but 
makes  a  very  slight  curve  beneath  the  bridge.  Below  the  station  the 
channel  is  straight  for  about  600  feet.  The  water  is  swift  both  above 
and  below.  The  right  bank  is  low  and  is  subject  to  overflow,  but  all 
water  must  pass  beneath  the  bridge  and  its  approaches.  The  left 
bank  is  high  and  i-ocky  and  does  not  overflow  at  the  bridge.  Above 
the  bridge  the  river  is  subject  to  overflow.  The  bed  of  the  stream  is 
rocky,  with  sand  in  places.     There  is  a  single  channel  at  all  stages. 

Bench  mark  No.  1  is  the  top  surface  of  the  outer  eyebar  of  the  lower 
chord  opposite  a  point  100  feet  from  the  initial  point  for  soundings. 
When  the  gage  reads  zero  the  water  surface  is  30.75  feet  below  this 
bench  mark.  Bench  mark  No.  2  is  the  top  corner  of  the  pulley  frame 
above  the  hole  in  the  box  which  incloses  the  chain.  When  the  gage 
reads  zero  the  water  surface  is  31.88  feet  below  this  bench  mark. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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[no.  08. 


Discharge  meatsureTnents  of  Yadkin  River  at  North  WUkesboro,  N,  C,  in  A'/^y>'. 


Date. 


April  10.... 
April  11.... 
Jnne 16  

Do 

June  17 

July  16 

Do 

Angnst  24  _ . 

Do 

August  25.. 
Ckjtober2  .. 

Do 

October  3  . . 
November  6 

Do 


Hydrc^ri^pher. 


E.  W.  Myers 

do 

do    

do 

do 

B.  S.  Drane. 
do 


do 
do 
do 
do 
do 
do 
do 
do 


Gage 

height. 

Dinchargn. 

Feet. 

Second  fed. 

4.00 

2,969 

3.67 

2,797 

1.56 

977 

1.56 

1,005 

1.46 

965 

1 .  15 

865 

1.17 

830 

.76 

675 

.73 

659 

.71 

630 

.41 

509 

.40 

479 

.37 

491 

.71 

691 

.71 

693 

Mean  daily  gage  height^  in  feet,  of  Yadkin  River  at  North  WUkesboro,  N,  C.^for 

1903, 


Day. 

Apr. 

May. 

1         

2.25 

2 i 

2.20 

8      

2.20 

4  

2.30 

5    

2.20 

6 

2.10 

7           

2.10 

8 

2.05 

9                

2.00 

10 

3.96 
3.65 
3.35 
4.25 
8.85 
8.80 
3.40 
3.15 
3.00 
2.95 
2.85 
2.80 
2.70 
2.65 
2.60 
2.60 

1.95 

11 

1.95 

12 

1.90 

13 

1.90 

14 

2.15 

15 

1.90 

16 

1.85 

17 

1.75 

18 

1.75 

19 

i.es 

20 

1.65 

21 

1.65 

22 

l.tfO 

Zi 

1.55 

24.  .,. 

1.60 

25 

2.00 

June. 


1.75 
1.85 
2.15 
1.70 
2.45 
6.75 
4.45 
3.05 
2.45 
8.20 
2.85 
2.25 
1.95 
1.86 
1.80 
1.65 
1.45 
1.45 
1.40 
1.40 
1.35 
1.30 
1.30 
1.45 
1.75 


July. 


1.35 
1.25 
1.40 
1.25 
3.15 
2.25 
2.15 
1.55 
1.40 
1.30 
1.20 
1.50 
2.05 
1.60 
1.30 
1.20 
1.85 
1.20 
1.05 
1.05 
.95 
.95 
.90 
.85 
.85 


2.25 

l.iO 

1.40  I 

1.90  I 

1.50 

1.20 

1.00 

.85 

.85 

.80 

1.85 

.90 

.80 

.95 

1.80 

1.25 

1.76 

1.65 

1.2S 

1.15 

1.00 

.90 

.80 

.80 

.75 


1.85 
.85 
.80 
.70 
.70 
.00 
.60 
.60 
.5> 
.90 
.05 
.55 
.50 
.50 
.45 
.60 

2.45 
.95 
.75 
.65 
.60 
.55 
.55 
.55 
.50 


Oct. 


0.40 
.40 
.40 
.!S 
.35 
.35 
.70 
7.20 
1.35 
.80 
.60 
.55 
.50 
.60 
.45 
.60 
1.55 
1.20 
.80 
.65 
.56 
.50 

.60 
.45 


Not. 


Dec. 


0.40  ^ 
.40 
.40 
.50 

1.80 
.75 
.55 
.50 
.60  . 
.50 
.45 
.45 
.45 
.40 
.85 
.40 
.90 

1.15 
.00 
.60 
.60 
.45 
.45 
.45 
.40 


O.30 
.40 
.40 
.40 
.40 
.:« 

.35 

.aD 

.35 
.30 
.30 
.4i 
.35 
.3[l 
.15 
.25 
.15 
.05 
.90 
.95 
.65 
.40 
.«» 
.45 
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Mean  daily  gage  height ^  in  feet ,  of  Yadkin  River,  etc, — Cuntinned. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

» 

2.00 
2.46 
2.85 

1.00 
1.05 
1.70 

1.05 
1.80 
1.95 

0.80 
.76 
.76 

0.70 
.00 
.00 

0.50 
.50 
.50 

0.46 
.40 
.85 

0.40 
.80 
.25 

0.55 

27 

.10 

» 

.55 

29 

2.90 

1.70 

1.95 

1.10 

.56 

.40 

.40 

.40 

.86 

80 

2.80 

2.00 

1.46 

.90 

1.10 

.40 

.40 

.40 

80 

81 



1.85 

1.920 

.80 

.40 

.80 

Hating  table  for  Yadkin  River  at  North  Wilkesboro,  N.  C^from  April  I  to 

December  31, 1903, 


^^t. 

Discharge. 

Oage 
height. 

1 

Diacharge. 

1 

Oase 
hei^t. 

Feet. 

Second-feet. 

j     Feet. 

Second-feet. 

Feet. 

0.05 

865 

'       0.8 

680 

1.6 

.1 

886 

'         .9 

722 

1 

1.7 

.2 

428 

1      1.0 

764    ' 

1.8 

.8 

470 

1.1 

806 

1.9 

.4 

512 

1.2 

848 

2.0 

.5 

554 

1.3 

890 

2.1 

.6 

596 

'      1.4 

932 

2.2 

.7 

688 

1.5 

974 

2.3 

Diacharge. 


Second-feet. 
1,018 
1,065 
1,115 
1,165 
1,220 
1,280 
1,345 
1,415 


Oase 

height. 


Feet. 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 


Diacharge. 


Second-feet. 
1,490 
1,570 
1,650 
1,780 
1,820 
1,920 


Table  tmoertain  above  1.6  feet  gage  height;  the  cnrve  is  a  tangent  above  gage 
height  2.8  feet;  differences  100  per  tenth. 

Estimated  vionthly  discharge  of  Yadkin  River  at  North  Wilkesboro,  N.  C,  for 

1903. 

[Drainage  area,  498  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


April  10-30 

May 

June 

Jtdy 

August  ... 
September 
October . . . 
November . 
December  . 


3,270 
1,415 
5, 770 
2,170 
1,380 
1,530 
6,220 
1,115 
743 


Minimum. 


1,415 
974 
890 
659 
575 
512 
491 
449 
365 


Mean. 


Run-off. 


Beoond- 

teet-per 

square 

mile. 


2,064 
1,169 
1,417 
916 
815 
647 
770 
568 
502 


4.15 
2.35 
2.85 
1.84 
1.64 
1.30 
1.55 
1.14 
1.01 


Depth  in 
inches. 


3.24 
2.71 
3.18 
2.12 
1.89 
1.45 
1.79 
1.27 
1.16 
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[iro.SB. 


MISCELLANEOUS  MEASUREMENTS  IN    PEDEE   RIVER    DRAINAGE    BASIN. 

The  following  discharge  measurements  were  made  in  Pedee  River 
drainage  basin  in  1903: 

MiscellaneouH  measurements  in  Pedee  River  drainage  basin  in  J  90S. 


Date. 

stream. 

Locality 

Diacbarge. 

Nov.     7 
Nov.  10 

Mulberry  Creek  _ 

Stewarts  Creek 

Lovells  Creek 

Near  North  Wilkesboro,  N.  C 

Mount  Airy,  N.  C 

47 

87 

Nov.  10 

do 

44 

Nov.  10 

Ararat  River  « 

do.& 

do 

200 

Nov.  11 

do 

71 

a  Below  LoyoUh  and  Stewarts  creekH. 


b  Above  Lovells  and  Stewarts  creeks. 


8ANTEE  RIVER  DRAINAGE  BASIN. 

Santee  River  is  formed  by  the  junction  of  Congaree  and  Water(^ 
rivers  in  the  central  part  of  South  Carolina.  It  flows  southeast  and 
enters  the  Atlantic  Ocean  about  10  miles  north  of  Cape  Romain.  It 
has  a  total  length  of  about  180  miles  (following  the  course  of  the  river) 
and  drains  an  area  of  about  15,000  square  miles.  It  is  a  navigable 
stream  for  its  entire  length,  and  of  course  offers  no  opportunities  for 
the  development  of  power. 

Wateree  River,  the  more  northerly  of  the  two  parent  streams,  rises 
on  the  eastern  slope  of  the  Blue  Ridge,  in  McDowell  County,  N.  C, 
and  flows  first  northeast  and  then  east,  then  bends  abruptly  southeast 
and  flows  in  this  general  direction  across  the  south-central  j)ortion  of 
North  Carolina  and  across  the  north-central  part  of  South  Carolina  to 
its  junction  with  the  Congaree,  practically  paralleling  the  course  of 
Yadkin  and  Pedee  rivers.  This  stream,  throughout  its  course  in 
North  Carolina,  and  also  through  that  part  of  its  course  in  South  Caro- 
lina above  the  mouth  of  Wateree  Creek,  is  known  as  Catawba  River. 
The  total  length  of  the  stream  is  about  270  miles  in  a  straight  line,  and 
about  450  miles  when  all  the  windings  are  followed. 

The  Wateree  is  navigable  as  far  as  Camden,  but  above  this  point 
the  fall  becomes  too  great  and  navigation  is  impracticable.  In  182G 
and  following  years  the  State  of  South  Carolina  spent  large  sums  in 
the  attempt  to  render  the  river  navigable  by  means  of  locks  and  dams. 
Some  large  and  important  works  were  constructed  at  great  expense, 
but  the  undertaking  Wiis  abandoned  before  their  completion. 

The  drainage  basin  resembles  that  of  the  Yadkin  in  many  respects, 
the  upper  portion  of  the  stream  flowins:  between  parallel  ranges  of 
mountains  from  which  it  receives  many  tributaries  affording  much 
power.     The  average  width  of  the  valley  of  the  main  stream  in  North 
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Carolina  is  only  from  15  to  20  miles,  and  the  fall  in  the  main  stream 
in  considerable.  The  greater  part  of  the  drainage  basin  is  hilly,  and 
the  upper  portions  are  mountainous.  A  number  of  the  tributary 
streams  rise  and  flow  for  almost  their  entire  length  in  high  mountains. 
About  tJS  per  e<^nt  of  the  upper  part  of  the  basin  is  in  forest.  Lin- 
ville  River  and  John  River,  the  principal  tributaries  in  North  Caro- 
lina, flow  in  country  of  this  character,  and  their  basins  are  almost 
entirely  forested. 

Wateree  River  crosses  the  fall  line  about  5  miles  above  Camden, 
S.  C,  in  rapids  about  5  miles  in  length,  with  a  total  fall  of  about  52 
feet.  The  Great  Falls  of  the  Catawba  are  some  distance  above.  This 
is  the  largest  power  in  South  Carolina,  and  one  of  the  largest  in  the 
Southern  States^,  the  available  fall  being  173  feet. 

The  average  rainfall  on  the  basin  is  about  50  inches,  the  annual  total 
increasing  as  the  stream  is  ascended.  The  greatest  flood  ever  expe- 
rienced on  the  river  was  in  May,  1901,  the  gage  reading  at  the  Rock- 
hill  station  being  24.15  feet  and  the  measured  discharge  nearly  151,000 
second-feet,  or  nearly  50  second-feet  per  square  mile  from  the  drainage 
basin  above  the  station.  The  greatest  flood  previously  experienced 
on  the  stream  was  in  1865.  This  was  only  about  2  feet  lower  than  the 
flood  of  May  on  the  lower  part  of  the  river,  but  the  May  rise  exceeded 
all  previous  records  on  the  upper  portion  of  the  river  by  from  8  to  15 
feet. 

The  minimum  flow  recorded  for  the  Rockhill  station  is  1,300  second- 
feet,  or  about  0.43  second-foot  per  square  mile.  The  maximum  flow 
is  about  116  times  the  minimum. 

The  Congaree,  the  second  and  more  southerly  of  the  two  streams 
which  by  their  union  form  the  San  tee,  is  formed  by  the  junction  of 
Broad  and  Saluda  rivers  between  Lexington  and  Richland  counties, 
S.  C,  whence  it  flows  in  a  general  southeasterly  direction,  but  in  a  very 
tortuous  channel,  for  about  60  miles  to  its  junction  with  the  Wateree. 
The  stream  is  navigable  to  Columbia,  the  capital  of  the  State.  There 
it  crosses  the  fall  line,  giving  rise  to  a  very  fine  water  power,  the  only 
one  on  the  stream,  which  is  being  extensively  used  in  the  manufactur- 
ing enterprises  of  Columbia. 

Hroad  River  rises  on  the  eastern  slope  of  the  Blue  Ridge  near 
Hickory  Nut  Gap,  in  the  southwestern  part  of  McDowell  County  and 
the  northeastern  part  of  Henderson  County,  N.  C,  and  flows  in  a 
general  southeasterly  direction  across  a  portion  of  south-central  North 
Carolina  and  north-central  South  Carolina  to  its  junction  witli  the 
Saluda  at  Columbia.  The  length  of  the  river  in  a  straight  line  is 
about  128  miles,  but  it  is  much  greater  if  the  course  of  the  river  is 
followed. 

In  general  character  the  drainage  basin  closely  resembles  those  of 
the  Yadkin  and  the  Catawba.  It  lies  entirely  above  the  fall  line,  is 
without  lakes,  and  is  well  wooded,  especially  in  the  upper  portion,  and 
the  soil  is  generally  loose  and  porous. 
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The  rainfall  of  the  basin  averages  about  51  inches,  of  which  about 
13  inches  fall  in  spring,  the  same  in  summer,  about  10  in  autumn,  and 
about  15  in  winter.  It  is  probable  that  the  precipitation  in  the  region 
about  the  headwaters  is  much  greater  than  these  amounts  indicate. 

The  maximum  flood  recorded  at  the  Alston  station  on  this  stream, 
25  miles  above  Columbia,  occurred  in  May,  1901,  the  estimated  dis- 
charge being  131,000  second-feet,  equivalent  to  about  28  second-feet 
per  square  mile.  The  minimum  flow  recorded  at  the  same  place  is 
1,660  second-feet,  equivalent  to  0.36  second-foot  per  square  mile. 
The  maximum  flow  is  therefore  about  79  times  the  minimum. 

Saluda  River  is  formed  in  western  South  Carolina  by  the  junction 
of  the  north,  south,  and  middle  forks,  and  flows  southeast  to  its  junc- 
tion with  Broad  River,  the  length  of  the  stream  being  about  110  miles 
in  a  straight  line.  The  three  forks  are  mountain  streams,  and  the 
character  of  the  drainage  basin  is  similar  to  that  of  Broad  River. 

The  average  rainfall  over  the  basin  of  the  stream  is  51  inches,  the 
amount  and  seasonal  distribution  being  similar  to  that  on  the  Broad. 
The  maximum  flood  recorded  at  the  Waterloo  station  on  this  stream 
occurred  in  February,  1902,  the  rise  being  23  feet  above  low  water, 
and  the  estimated  discharge  being  about  18,500  second-feet,  equiva- 
lent to  about  18  second-feet  per  square  mile.  The  minimum  dischai*ge 
so  far  recorded  is  200  second-feet,  or  about  0.28  second-foot  per  square 
mile.  The  maximum  discharge  is  therefore  about  64  times  the  mini- 
mum. 

During  1903  the  United  States  Geological  Survey  has  maintained 
the  following  stations  in  this  basin,  under  the  direction  of  M.  R.  Hall: 
On  the  Wateree,  near  Camden,  S.  C. ;  on  the  Catawba,  near  Catawba, 
S.  C,  near  Rockhill,  S.  C,  and  near  Morgan  ton,  N.  C. ;  on  the  Broad 
(of  the  Carolinas),  near  Alston,  S.  C. ;  and  on  the  Saluda,  near  Water- 
loo, S.  C. 

WATEREE  RIVER  NEAR   CAMDEN,  S.  C. 

Camden,  S.  C,  is  on  the  Watei*ee  River  45  miles  above  its  mouth, 
and  about  5  miles  below  the  fall  line.  The  drainage  area  above  the 
station  is  2,635  square  miles. 

A  gaging  station  has  been  maintained  here  by  the  United  States 
Weather  Bureau  since  1891.  The  present  gage  is  at  the  toll  bridge 
about  2  miles  west  of  Camden.  Measurements  are  made  f  i*om  this 
bridge  which  is  two  iron  spans  about  180  feet  each,  supported  by 
tubular  iron  piers,  and  has  short  wooden  approaches.  The  bridge 
keeper  is  also  river  observer.  The  gage  is  in  three  sections;  the 
lower  section  being  a  timber  fastened  to  a  log  near  the  right  bank 
and  about  15  feet  above  the  bridge,  and  reading  from  0  to  8  feet. 
The  second  is  a  timber  fastened  to  an  ash  tree  on  right  bank  about 
25  feet  above  bridge,  and  reading  up  to  15  feet.  The  third  section, 
15  to  32  feet,  is  painted  on  the  upstream  cylindrical  pier  on  right  bank. 

There  is  some  discrepancy  between   the   middle  section  and  the 
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other  two.  The  readings  have  been  adjusted  with  the  upper  section 
of  gage  on  the  pier.  A  new  gage  will  be  put  in  and  set  to  read  the 
same  as  the  gage  on  the  pier. 

Both  banks  are  high,  but  will  probably  overflow  at  high  floods. 
The  current  is  smooth  and  moderate  at  station  and  above  and  below 
it.  The  channel  is  270  feet  wide  at  low  water,  and  the  bed  is  sand 
aiid  silt  and  is  probably  shifting. 

Discharge  mecuturenients  of  Wateree  River  near  Camden^  S,  C. ,  in  190S, 


Date. 



Hyd 

\  and 
Dran( 

) 

Gilfifi 

rographer. 

Oage 
height. 

1 

Discharge. 

May  26 

Myers 

Dranc 

B 

5 

Fttt. 

7.35 
9.7& 
9.90 
9.15 

Secon^ 

dfett. 

3,929 
6,222 
6,694 

June  23 

Do 

_ . . .  - 

B.  S.  ] 

d( 

ATismst  7  .   . 

J.  M. 

6,2a5 

« 

Mean  daily  gage  height ^  in  feet,  of  Wateree  River  neat 

•  Camden,  S.  C,,for  190S,»^ 

Day. 

Jan. 

Feb. 

Mar. 

Apr.ft 

Mayc^ 

Jane. 

July. 

8.70 
8.50 
7.90 
7.70 
7.50 
7.30 
9.40 
10.60 
8.80 
8.50 
8.00 
7.70 
7.30 
11.00 
10.40 
9.00 
8.80 
8.20 
8.00 
7.70 
7.40 
7.10 
7.30 
8.00 
7.80 
7.60 
7.50 
7.30 
7.00 
6.90 
8.50 

Aug. 

Sept.  1  Oct. 

Nov. 

6.10 
6.30 
6.40 
6.20 
6.30 
12.00 
10.00 
8.50 
8.00 
7.00 
6.70 
6.70 
6.60 
6.60 
6.60 
6.60 
6.40 
6.40 
7.00 

Dec. 

1       

7.00 

7.00 

14.00 

27.00 

26.00 

21.00 

16.80 

11.70 

9.00 

8.00 

8.00 

8.30 

12.50 

9.50 

8.50 

7.30 

7.20 

6.70 

6.50 

6.30 

6.70 

7.60 

7.30 

7.10 

7.00 

6.80 

6.60 

6.90 

9.50 

9.20 

7.70 

7.60 
6.80 
6.70 
6.60 
13.60 
22.20 
17.70 
27.50 
29.40 
26.60 
21.00 
27.70 
26.90 
22.50 
17.40 
13.00 
21.70 
27.70 
26.00 
20.60 
14.60 
13.00 
12.00 
11.00 
10.50 
9.00 
8.50 
11.00 

26.20 
27.00 
22.00 

8.00 

9.30 

13.00 

13.30 

14.30 

17.50 

27.50 

28.30 

23.50 

22.70 

17.80 

23.60 

18.  ST) 

13.00 

11.00 

9.60 

9.30 

9.10 

8.70 

8.60 

8.80 

9.00 

9.30 

11.70 

13.50 

11.00 

10.40 

10.20 

10.50 

9.50 

1 

7.60 
9.00 
8.30 
7.80 
8.50 
8.00 
9.00 
10.00 
9.60 
8.60 
8.00 
7.40 
7.00 
9.70 

7.00 
10.70 
8.00 
7.70 
7.00 
7.00 
6.70 
6.40 
6.40 
10.00 
9.00 
8.00 

5.60 
5.60 
5.60 
5.20 
5.20 
5.20 
5.20 
5.20 
5.80 
5.60 
8.00 
7.60 

6.00 

2 

6.00 

8 

6.00 

4  

16.70 
13.00 

t-»..---- 

6.00 

5 

1 

1 

6.00 

6 

12.50 
11.00 
12.00 
16.00 
18.60 
18.50 
19.70 
19.40 
17.20 
13.40 
12.50 
11.50 
10.00 
8.70 
8.00 
7.50 
25.00 
28.20 
29.30 
30.40 
27.70 
20.70 
16.00 
13.00 

6.00 

7 

6.00 

8    

6.00 

9 

6.10 

10 

1 

6.60 

11 

6.50 

n 

6.40 

13 

1 

1 

7.00    7.00 

6.50 

14  

7.00 

7.00 
7.00 
7.10 
7.20 
12.00 
10.00 

6.40 

15 

"•"""•"• 

8.00 
7.70 
7.50 

10.00  i    6.50 

6.30 

16 

15.00 

15.70 

15.00 

18.30 

17.60 

11.00 

9.00 

8.00 

7.90 

7.40 

7.00 

6.40 

6.00 

6.00 

6.00 

6.00 

6.00 
15.00 
20.00 
16.50 

6.30 

17 

6.30 

18 

1  7.30 

6.30 

19 

--«•  •••• 

7.10 
7.00 
6.90 
6.80 
6.40 
6.30 
6.20 
6.10 
6.00 
5.90 
8.30 

6.30 

20 

11.00     8.00     9.00 

6.30 

21 

8.00 
7.00 
6.20 
6.00 
6.00 
6.00 
6.00 
6.00 
6.00 
5.80 

7.50 
7.00 
6.50 
6.40 
7.00 
6.50 

8.20 
7.00 
6.80 
6.40 
6.40 
6.40 

6.20 

a 

6.00 

23 

6.00 

24 

6.00 

25 

6.40 

26 

6.50 

27 

6.40    6.30 

7.50 

28 

6.20 
6.20 
6.20 
6.20 

6.00 
6.00 
6.00 

7.00 

29 

6.50 

a) .-. 

31 

23.20    8.60 

27.60' 8.70 

6.60 
6.50 

1 

a  Famished  by  Unite.1  States  Weather  Bureau,    o  No  record,    o  No  record  for  May  1  to  14. 
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CATAWBA  RIVER  NEAR  CATAWBA,  S.  C. 

This  station  was  established  in  order  to  continue  the  records  on 
Catawba  River  after  the  Rockhill  station  had  been  abandoned.  No 
very  favorable  section  was  found;  but  this  one  was  selected  as  the 
most  available  one,  and  a  temporary  gage  was  put  in  by  J.  M.  Giles 
on  September  11,  1903,  in  order  to  start  the  gage-height  records. 

The  station  is  located  at  the  bridge  of  the  Southern  Railwa}^  2  miles 
southeast  of  Catawba,  S.  C. ,  and  about  2  miles  below  the  crossing  of 
the  Seaboard  Air  Line  Railway.  The  deck  bridge,  from  which  meas- 
urements are  made,  is  a  three-span  wooden-lattice  structure  about  52o 
feet  long,  with  250  feet  of  trestle  approach  on  right  bank  and  100  feet 
on  the  left  bank.  At  ordinary  stages  the  river  is  about  490  feet  wide; 
at  high  stages  the  banks,  which  are  rather  high,  will  overflow  to  some 
extent,  but  all  water  will  pass  under  the  bridge  and  its  approaches. 
The  bed  is  partlj'  rock  and  will  probably  shift  little.  The  channel  is 
straight  above  and  below  the  bridge.  The  curi-ent  is  sluggish  at  low 
water — rather  too  much  so  for  accurate  work.  The  bridge  is  not  quite 
at  right  angles  with  the  current  and  correction^  are  made  to  the 
widths  in  computing  measurements. 

The  measurements  are  made  from  a  plank  footway  on  the  lower 
members  of  the  bridge.  The  initial  point  for  soundings  is  the  river 
edge  of  the  capstone  on  the  left  bank  pier.  The  gage  is  a  vertical 
1  by  4  inch  timber,  reading  from  zero  to  10  feet,  and  consists  of  two 
5-foot  sections  fastened  to  a  3  by  10  inch  timber,  which  is  driven  into 
the  bed  of  the  river  and  spiked  to  a  willow  tree.  It  is  located  on  the 
left  bank  of  the  river,  about  85  feet  above  the  bridge. 

Bench  mark  No.  1  is  the  top  of  the  joint  plate  on  the  upstream 
bottom  choi*d,  at  a  point  44  feet  from  the  initial  point.  Its  elevation 
is  31  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  standard 
copper  plug  set  in  a  sycamore  tree  10  feet  from  the  edge  of  the  river 
and  about  100  feet  upstream  from  the  bridge.  Its  elevation  is  10.86 
feet  above  the  zero  of  the  gage. 

The  observer  is  J.  Y.  Brice,  who  is  conveniently  located  at  the  rail- 
road pump  house  near  by.  During  1903  the  gage  was  read  once  ft 
day.     During  1904  it  will  be  read  twice  a  day. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Duteharge  measurements  of  Catawba  River  near  Catawba^  S,  C,  in  190J. 


Date. 


September  1 1 
October  23  . . 
December  U 
August  10.. . 


Hydrographer. 


Oaare 
height. 


I 


J.  M.  Giles 

do  .... 

do  .... 

do  .... 


Feet. 
3.02 

2.30 

2.40 

«2.52 


Di«*harge 

Second /ett. 
3,944 
2, 2.)3 
2,057 
2,506 


a  From  bench  mark. 


.] 
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Mean  daily  gage  height,  infeit,  of  Catawba  Rii*er  near  Catawba,  S.  C.,for  190S, 


Day. 

:^pt. 

cvt. 

2.30 
2.20 
2.20 
2.80 

Nov. 

2.80 
2.30 
2.80 
2.80 
8.90 
a60 
8.10 
2.70 

Dec. 

Day. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Sept. 

2.60 
2.50 
2.80 
2.81) 
2.80 
7.20 
6.90 
4.00 
3.00 
2.60 
2.50 

Oct. 

Nov. 

Dec. 

Day. 

28 

24 

26 

26 

27 

» 

29 

80 

81 

Sept. 

2.50 
2.40 
2.50 
2.80 

Oct.   Nov. 

Dec. 

1 

2 ' 

3 

4 

2.80 
2.30 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 

2.40 
2.40 
2.80 
2.80 
2.80 
2.80 
a  10 
2.60 
2.60 
2.50 
2.80 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.40 
2.80 
2.80 
2.80 
2.40 
2.80 

2.80 
2.70 
2.60 
2.80 

2.40 
2.50 
2.50 
2.40 
2.40 
2.40 
8.80 
2.80 

2.70 
2.60 
2.50 
2.90 

6 ' 

2.80 
2.20 

2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.70 

6 

2.  GO 

7 

2.20 
2.80 

2.60     2.80 
a40     2.80 
a20     2.80 
2.80     2.50 

2.60 

8 

2.40 

9 

2.60 

3.40 

.2.80 

2.40     2.40 

2.40 

10 .... 

2.40 
2.40 

2.40 
2.40 

1 
1 

1 

11 

&00 

2.60 

2.60 

CATAWBA  RIVER  NEAR  ROCKHILL,  S.  C. 

This  station  was  established  by  C.  C.  Babb  on  September  3,  1895, 
and  was  discontinued  May  31, 1003.  It  was  located  at  the  bridge  of 
the  Southern  Railway,  3  miles  south  of  Fort  Mill,  S.  C,  and  about 
CO  miles  below  the  Catawba  station,  now  abandoned.  A  wire  gage  of 
the  ordinary  type  is  fastened  to  the  upstream  guard  rail  on  the  upper 
side,  the  2-foot  mark  on  the  rod  being  over  the  center  of  the  second 
vertical  compression  member  of  the  second  truss  from  the  south  end 
of  the  bridge.  The  distance  from  the  zero  of  the  rod  to  the  outside 
edge  of  the  pulley  wheel  is  1.3  feet,  and  from  the  end  of  the  weight 
to  the  pointer  on  the  wire  is  52.96  feet. 

The  channel  of  the  stream  is  curved  above  and  below  the  bridge, 
which  crosses  at  the  head  of  a  bend.  The  current  flows  at  an  angle 
with  the  bridge  and  is  swift;  the  water  is  shallow  at  ordinary  stages 
of  the  stream,  and  the  bottom  rough.  Altogether,  the  station  was  a 
poor  one.  The  observer  was  D.  A.  Morris,  a  farmer  living  near  the 
bridge. 

The  station  is  reached  from  Rockhill  by  private  conveyance. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer.  The  following 
discharge  measurement  was  made  by  E.  W.  Myers  in  1903: 

March  24:  Qage  height,  17.75  feet;  discharge,  96,981  second-feet. 
Mean  daily  gage  height,  in  feet,  of  Catawba  River  near  Rockhill,  S.  C,  for  1903. 


Day. 

Jan. 

Feb 

Mar. 

Apr. 

May. 

June. 

July. 

1 

2 

2.20 
2.10 
10.00 
8.50 
5.70 
3.90 
3.20 
2.90 

2.40 
2.30 
2.20 
2.40 
6.15 
6.20 
3.50 
8.37 

8.87 
6.50 
4.20 
3.50 
3.20 
3.10 
3.00 
3.60 

8.00 

4.40 
4.10 
4.20 
3.90 
3.50 
8.20 

2.80 
2.75 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 

2.80 
2.80 
3.20 
3.20 
3.00 
8.30 
10.45 
7.20 

2.40 
2.20 

3 

2.20 

4 

2.15 

5 

2.15 

6 

2.70 

7 

2.95 

8 

2.40 
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Mean  daily  gage  height,  in  feet,  of  Catatcba  River,  etc, — Continaed. 


Day. 


9 
10 
11 
12 
18 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 
30 
31 




Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

4.eu 

a40 
5.50 
4.40 
a  50 

a  00 

2.80 
2.60 
2.60 
2.50 
2.45 
2.40 
2.70 
2.40 
2.90 
4.20 
a  00 

a50 

2.80 
2.00 
2.50 
2.40 

1  July. 

2.60 

7.80 
5.10 
4.10 
7.02 
5.90 
4.15 
3.40 
3.20 
10.25 
9.70 
5.40 
8.80 
3.85 
8.15 
2.90 
2.80 
2.75 
2.65 
2.60 
8.80 

8.55 
5.40 
4.30 
4.90 
4.80 
4.80 
8.50 
3.25 
8.10 
2.95 
2.85 
2.80 
2.70 
6.45 
18.30 
18.00 
11.40 
5.70 
4.10 
8.80 
8.50 
6.85 
11.30 

10.15 
7.90 
5.10 
4.10 
5.80 
9.35 
8.70 
5.70 
4.40 
a85 
3.60 
3.55 
8.50 
8.60 
8.85 
8.20 
a  10 

a  10 
a  30 
a  10 

2.90 
2.80 

2.60 
2.60 
2.55 
2.50 
2.50 
2.60 
2.50 
2.50 
2.60 
2.40 
2.40 
2.35 
2.30 
2.30 
2.30 
2.30 
2.25 
2.25 
2.25 
2.20 
2.30 
2.20 
2.40 

1      it.m 

2.50 

2,3i 

2.30 
8.10 
3.00 
2.70 
2.40 
2.40 
2.35 
2.30 
2.20 
2.20 
2.30 
2.50 

lln 

2.  Ill 



2.1i 

i.di 

±m 

2.  SI 

2  10 

100 

±w 

2.U) 

2.O0 

1.86 

2.65 
2.50 
2.40 
2.30 
2.25 
2.40 
2.50 
2.60 
2.60 

!.»> 

1.9U 

1.9D 

l.i6 

].«) 

l.Hl» 

l.tU 

2.70 

2.10 

Rating  table  for  Catawba  River  near  Rockhill,  8,  C,  from  January  1  to  July 

SI,  1903, 


Gage 
leiffht. 


heig 


Feet. 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
8.0 
8.1 
3.2 


Discharge. 

Second-feet. 
3,100 
3,825 
8, 550 
3;  775 
4,000 
4, 225 
4,450 
4, 675 
4,900 
5,125 
5,350 
5,575 
5,800 
6,050 
6,300 


Gasre 
height. 


Feet. 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 


Discharge. 

Second-feet. 
6,550 
6,800 
7,050 
7,300 
7,550 
7,800 
8,050 
8,300 
8,600 
8,900 
9,200 
9,500 
9,800 
10,100 
10, 450 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

4.8 

10,800 

4.9 

11,150 

5.0 

11,500 

5.1 

11,850 

.      5.2 

12,200 

5.3 

12,550 

5.4 

12,900 

5.5 

13, 275 

5.6 

13,650 

5.7 

14,050 

5.8 

14,450 

5.9 

14, 850 

6.0 

15,250 

6.1 

15,650 

6.2 

16, 050 

&t.  'Dto^l-nte. 


Feet. 

Second-feet 

6.8 

16,450 

6.4 

16,850 

6.5 

17,275 

6.6 

17.700 

6.7 

18,150 

6.8 

18,600 

6.9 

19,050 

7.0 

19,500 

7.5 

21,750 

8.0 

24,000 

8.5 

26,500 

9.0 

29,000 

9.5 

31,500 

10.0 

34,000 

10.5 

36,750 

Table  for  1903  same  as  1902. 
tables  are  the  same. 


Above  4.6  feet,  gage  height,  1901  and  1902  rating 
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Kstimated  monthly  discharge  of  Catawba  River  near  Rockhill,  8,  C,,for  1903, 

[Drainage  area,  2,967  square  miles.] 


Month. 


January  . 
Febmary 
March  .. 

April 

May  .... 

JniiQ 

July 


Discharge  in  second-feet. 


Mazimnm. 

Minimum. 

34,000 

3,775 

35, 875 

4,000 

93,000 

5, 125 

84,825 

5, 350 

5, 350 

4,000 

36, 470 

4,450 

5,687 

3,100 

Run-off. 


Mean. 

Second- 
feet  per 
square 
mile. 

2.25 

Depth  in 
inches. 

6,728 

2.59 

11,188 

3.74 

3.89 

15, 952 

5.34 

6.16 

11,518 

3.86 

4.81 

4,610 

1.54 

1.78 

7,585 

2.54 

2.83 

3,883 

1.30 

1.50 

CATAWBA  RIVER  NEAR  MORGANTON,  N.  C. 

The  original  station  was  established  June  19,  1900,  in  connection 
with  the  hydrographic  investigation  of  the  Southern  Appalachian 
area,  at  which  time  a  wire  gage  was  installed  on  the  highway  bridge 
on  the  road  from  Morganton  to  Hartland.  In  May,  1901,  the  river 
throughout  this  part  of  its  course  rose  from  8  to  15  feet  higher  than 
ever  before  known,  and  the  bridge  and  gage  were  destroyed.  The 
present  station  was  established  May  15, 1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane,  at  the  bridge  which  was  built  to  replace  the  one  car- 
ried away  by  the  flood  of  May,  1901.  The  station  is  1  mile  north 
of  Morganton  and  about  200  yards  below  the  mouth  of  Upper  Creek. 
The  standard  chain  gage  with  inclosed  scale  is  attached  to  the  lower 
chord  of  the  downstream  side  of  the  bridge.  The  zero  of  the  scale  is 
about  94  feet  from  the  initial  point  for  soundings.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  36.95  feet.  The 
gage  is  read  once  each  day  by  J.  J.  Edmundson.  Discharge  meas- 
urements are  made  from  the  downstream  side  of  the  single-span  steel 
highway  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  the  left  end  of  the  downstream  hand  rail.  Distances  are 
laid  off  along  this  rail  and  are  marked  in  white  paint.  The  channel 
is  straight  for  about  200  feet  above  and  for  about  600  feet  below  the 
station.  The  current  is  swift.  The  right  bank  is  low  and  overflows  to 
a  slight  extent  on  account  of  erosion,  but  all  water  passes  beneath  the 
approach  to  the  bridge.  The  left  bank  is  high,  rocky,  and  wooded. 
The  bed  of  the  stream  is  rocky,  with  sand  and  gravel  near  the  right 
bank. 

Bench  mark  No.  1  is  the  left  side  of  the  upper  surface  of  the  sixth 
floor  beam  at  the  downstream  side  of  the  bridge,  13  feet  to  the  right 
of  the  zero  of  the  gage.  The  point  is  indicated  by  a  spot  of  white 
paint  and  the  letters  B.  M.  When  the  gage  reads  zero  the  water 
surface  is  34.77  feet  below  this  point.     Bench  mark  No.  2  is  a  copper 
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plug  set  in  cement  in  a  rock  on  the  left  bank  24.3  feet  back  of  the 
initial  point  for  soundings,  and  is  3  feet  downstream  from  the  line  of 
the  downstream  truss.  It  is  about  1^  feet  above  the  road  and  is 
inclosed  in  a  circle  of  white  paint  and  marked  "  B.  M."  Its  elevation 
is  37.37  feet  above  datum  of  the  gage. 

The  ol)servations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Catawba  River  near  Morganton,  N,  C,  in  1903. 


Date. 


February  13 
May5 

Do 

June  25 

Do 

Aug^ist  21 . . 

Do 

October  28-. 

Do 

December  1 1 

Do 


Hy  dro^rnipher . 


E.  W.  Myers 

do 

do 

.__..do 

do 

B.  S.  Drane . 

do 

do 

do 

do 

do 


heig. 


«e 
dit. 


Discharcre. 


Feet.        1 

Seetmd-frrt. 

2.77  1 

2,861 

2.04 

1 

1,656 

2.05  1 

1.698 

1.98  , 

1,276 

1.95 

1,382 

1.77  i 

1.181 

1.76 

1,193 

1.16  1 

528 

1.18 

559 

1.19 

1 

480 

1.22 

1 

493 

Mean  daily  gage  height,  in  feet,  of  Catawba  River  near  Morganton,  N.  C, ,  far  100-^. 


Day. 


May.  '  June. 


July. 


8. 


6. 


8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
80. 
21. 
22- 


24. 
26. 


2.00 
2.00 
1.96 
1.95 
1.95 
1.95 
1.90 
1.90 
2.00 
1.95 
1.90 
1.90 
1.90 
1.85 
1.85 
1.80 
1.75 
1.75 
1.76 
1.75 


8.45 
8.45 
8.25 
2.45 
8.00 
10.00 
5.25 
3.00 
2.45 
6.45 
4.00 
8.36 
2.90 
2.60 
2.45 
2.85 
2.80 
2.60 
2.26 
2.20 
2.15 
2.05 
2.80 
2.15 
2.06 


1.75 
1.70 
1.70 
1.75 
2.00 
2.00 
2.15 
1.80 
1.70 
1.65 
1.80 
2.00 
2.40 
?.00 
1.90 
1.80 
1.76 
1.70 
1.70 
1.70 
1.00 
1.50 
1.60 
1.60 
1.60 


Aug. 

Sept. 

1.50 

1.65 

1.75 

1.45 

1.60 

1.35 

2.65 

1.35 

2.85 

1.80 

1.60 

1.85 

1.50 

1.80 

1.40 

1.45 

1.35 

1.95 

1.80 

^  1.45 

1.40 

1.40 

1.60 

1.45 

1.85 

1.80 

1.95 

1.85 

1.80 

1.40 

2.76 

1.76 

2.00 

2.15 

2.00 

2.05 

1.85 

1.60 

1.76 

1.45 

1.85 

1.85 

1.45 

1.35 

1.60 

1.80 

1.60 

1.80 

1.85 

1.25 

Oct. 


Nov.  '    Dec 


1.25 
1.25 
1.25 
1.25 
1.25 
1.30 
1.60 

aoo 

1.65 
1.40 
1.40 
1.85 
1.35 
1.80 
1.30 
1.80 
1.60 
1.60 
1.40 
1.40 
1.85 
1.85 
1.86 
1.80 
1.80 


1.20 
1.20 
1.20 
1.20 
2.00 
1.66 
1.86 
1.25 
1.25 
1.25 
1.25 
1.80 
1.20 
1.80 
1.20 
1.20 
1,70 
2.20 
1.60 
1.40 
1.80 
1.80 
1.80 
1.80 
L80 


1.80 
1.80 
1.80 
1.80 

Lao 

1.80 
1.20 
1.80 
1.80 
1.80 
1.80 
1.15 

lao 

1.86 
1.85 
1.85 
l.ft 
1.80 
1.80 
1.40 
1.60 
1.40 
1.30 
1.30 
1.80 
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Jfean  daily  gage  hevjht,  in  feet,  of  Catatpba  River  ^  r/r.— ContiiiutHl. 


Day. 


May.  '  JanB.  '  Jnly. 


Aug.      Sept.      Ott.       Nov.       Dec. 


as. 

27. 

31). 
31. 


1.75 

2.00  1 

1.45 

!.80 

l.W 

1.45 

1.70 

1.40 

1.70 

2.00 

1.00 

2.25 

1.80 

1.70 

1.96 

1 

1.00 

1 

1.86 
1.80 
1.00 
1.25 
1.25 
1.20 


1.80 

1.80 

1.2.) 

1.80 

1.80 

1.80 

1.25 

1.80 

1.30 

1.25 

1.20 

1.83 

1.26 

1.20 

1.20 

1.30 

l.2:> 

1.20 

1.20 

1.1:6 

1.26 

1.23 

Estimated  monthly  discharge  of  Catawba  River  near  Morganton,  N,  Cfor  1903, 

[Drainage  area,  758  aqtiafe  mileA.] 


-    I 


Discharge  in  second- feet. 


Month. 


Maximum. 


Minixzcdm. 


Mean. 


May  6-31.. 

Jnne 

jTily 

An^st 

September 
October  . . . 
November. 
Dec  'mber . 


Run-off. 


Second-   ' 
feut  per     Depth  in 
square        inches, 
mile. 


1,925 

1,026 

1,283 

1.69 

1.63 

17,040 

1,156 

3,476 

4.59 

5.12 

2,220 

702 

1,100 

1.45 

1.67 

2,902 

367 

1,028 

1.36 

1.57 

1,735 

569 

770 

1.02 

1.14 

3,390 

S26 

735 

.97 

1.12 

1,830 

526 

674 

.89 

.99 

908 

485 

579 

.76 

.88 

Rating  table pyr  Catawba  River  near  Morganton,  N.  C.^from  May  6  to  Decembir 

SI,  1903. 


Oage 
height. 

Discharge. 

Gasre 
height. 

Feet. 

Discharge. 

Gage 
hei^t. 

Feet. 

Discharge. 

1 

Secimd-feet . 

Gaoe 
height 

Discharge. 

,      FeeU 

Second-feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

1.0 

367 

2.4 

2,220    , 

1 

'        3.8 

4,950 

5.2 

7,680 

1.1 

444 

2.5 

2,415     ; 

3.9 

5,145 

5.3 

7, 875 

1.2 

526 

1 

2.6 

2,610 

1      4.0 

5,340 

5.4 

8,070 

1.3 

612 

2.7 

2,805 

4.1 

'     5, 535 

5. 5 

8,265 

1.4 

702 

2.8 

3,000 

4.2 

5,730 

5.6 

8,460 

1.5 

800 

2.9 

3, 195 

4.3 

5,925     1 

5.7 

8, 655 

1.6 

908 

3.0 

3,890 

4.4 

6,120 

5.8 

8,850 

1      t.7 

1,026 

3.1 

3, 5a5 

4.5 

6,315 

5.9 

9,045 

1.8 

1,156 

8.2 

1 
8,780 

4.6 

6,510 

6.0 

9,240 

1.9 

1,300 

3.3 

3, 975 

,      4.7 

1 

6, 705 

6.5 

10,215 

2.0 

1,460 

3.4 

4,170 

1      4.8 

6,900 

7.0 

11,190 

■      2.1 

1,640 

3.5 

4,365 

.      4.9 

7,095 

2.2 

1,830 

8.6 

4,560 

5.0 

7,290 

2.3 

2,025 

3.7 

4,755 

1 

5.1 

7,485 

J 

Above  7 

feet  gage! 

leight  diJ 

fferences  ai 

•e  195  per 

'  tenth. 

48  STREAM   MEASUREMENTS   IN   1903,  PART    II.  [xo.  W. 

BROAD  RIVER   (OF  THE   CAROLINAS)   AT  ALSTON,  S.  C. 

This  station  was  established  July  3,  189G,  by  E.  W.  Myers  at  tlie 
Southern  Railroad  bridge  at  Alston,  S.  C,  about  27  miles  above  Colum- 
bia. The  standard  chain  gage  is  located  in  the  second  span  from  the 
left  end  of  the  bridge.  The  zero  of  the  scale  is  74  feet  from  the  initial 
point  for  soundings.  The  length  of  the  chain  from  the  end  of  the 
Veight  to  the  marker  is  39.22  feet.  The  observer  is  G.  M.  Heron,  a 
farmer  of  Alston,  S.  C,  who  reads  the  gage  oncaeach  day.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  steel  through 
6-span  railway  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  the  end  of  the  second  span  nearest  the  left  bank  over 
the  center  of  the  pier.  At  flood  stages  some  water  passes  behind  this 
point.  The  channel  above  the  station  is  straight,  but  the  current  is 
interrupted  by  a  large  island  and  passes  under  the  bridge  at  an  angle. 
Below  the  bridge  the  channel  is  straight  for  about  one-ha^f  mile. 
Both  banks  are  high  and  all  water  passes  beneath  the  bridge.  The 
bed  of  the  stream  is  of  sand  and  silt  and  is  slightly  shifting.  There 
is  but  one  channel  at  all  stages. 

Bench  mark  No.  1  is  a  point  on  the  right  side  of  the  downstream 
end  of  the  fifth  floor  beam  from  the  left  end  of  the  second  span  from 
the  left  end  of  the  bridge.  It  is  marked  in  whiU^  paint  and  is  indi- 
cated by  the  letters  B.  M.  When  the  gage  reads  zero  the  water  sur- 
face is  36.44  feet  below  this  point.  Bench  mark  No.  2  is  a  standard 
copper  bolt  set  in  rock  on  the  left  bank  on  the  hillside  50  yards  from 
the  river  and  52  feet  downstream  from  the  center  line  of  the  trestle 
approach  to  the  bridge  and  is  21.2  feet  from  the  corner  of  the  pump 
house.  The  rock  is  white  and  the  bench  mark  is  under  a  small  china 
tree.  This  bench  mark  is  9.85  feet  below  the  bench  mark  on  the 
bridge,  making  its  elevation  26.59  feet  above  the  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Broad  River  at  Alston,  S,  C,  in  1903. 


Date. 


March  23 
April  17. 


HydrogrrRpher.  ,     heigSt.     '  I>tecl»nce. 


E.W.Myers 


Ftet.         Second-fret. 

19.85  'ilA^ 


E.C.Murphy 7.74  15.0:»^ 

June  24 i  B.S.Drane 6.20  10,591 

AngufitO- I  J.M.Giles.. I  5,58;  S/^-iO 

Do M.R.Hall !  5.58  7,954 

September  10. _.   J.M.Giles i  4.86  7.21S 

October22 : ' do '  3.46  3.219 

December  10 ! do 3.75  >  8,437 
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Mean  ikiUy  gcuje  fieight,  infect,  of  Broad  River  at  Alston,  S.  C.jfor  1903. 


Day.                 Jan. 

Feb. 

Mar. 
15.12 

Apr. 
13.60 

May. 

Jane. 

July.  Aujf. 
4.90     3.80 

Sept. 
3.60 

Oct.   Nov. 

Dec. 

1-.^.... 

4.60 

4.90 

5.20 

5.60 

3.30 

8.40 

8.20 

2 

4.25 

4.a5 

11.25 

10.00 

5.10 

7.55 

4.40     8.90 

7.10 

3.30 

3.40 

8.60 

3 

12.60 

4.45 

7.25 

7.90 
6.r?5 

7.90 
7.20 

5.00 
6.30 

8.70 
6.65 

4.20    6.60 
4.:«     4.70 

4.50 
4.20 

3.30 
3.25 

3.60 
3.90 

8.50 

4 

12.72 

3.60 

5 

9.85 

10.00 

6.25 

7.00 

5.00 

7.30 

4.50 

5.50 

4.00 

3.2oi 

4.50 

3.60 

« 

1.  «5 

8.20 

5.80 

6.40 

5.10 

13.60 

4.70     5.70 

3.60 

3.10     5.60 

3.60 

1 . .  _ . .. 

6.55 

7.55 

18.30 

5.75 
7.12  ' 

6.20 
6.00 

5.00 
4.90 

27.20 
26.70 

5.10    5.50 
4.80     3.90 

3.60 
3.20 

3.40     4.60 
3.50     4.W) 

3.60 

H 

5.70 

3.70 

9 

5.30 

18.00 

6.M) 

8.20 

4.90 

17.30 

4.30     3.00 

3.40 

4.(0 

3.70 

3.80 

10.... 

5.(15 

11.85 

7.83 

10.20 

4.*'0 

9.90 

4.10     3.60 

4.F0 

3.90     3.50 

3.70 

11...- 

4.85 

11.82 

6.50 

7.40 

4.80 

8.90 

4.00     3.20 

4.00 

3.70     3.70 

3.70 

l:^.... 

7.62 

15.97 

8.55 

6.60 

4.60 

10. 0) 

4.(X)     4.20 

4.20 

3.40  :  3.60 

3.70 

13 

7  40 

13.65 
9.65 
7.25 
6.30 

8.45 
7.35 
6.53 
6.00 

6.30 
15. 75 
14.  r5 
11.05 

4.80 
4.90 
5.10 
4.90 

7.60 
6.20 

5.K) 
5.40 

4.20     3.70 
4.90     4.40 
4.50     5.70 
4.20     7.15 

3.40 
3.30 
3.10 
3.60 

3.20     3.50 
3.40     3.50 

3.00 

14...- 

6.06 

3.70 

15 

5.45 

8.40 
3.  HO 

3.50 
3.40 

3.60 

16... 

5.20 

3.80 

17...- 

4.P0 

15.75 

5.80 

S.40 

4.70 

5.20 

3.90    8.60 

7.00 

3.60 

3.30 

3.70 

18.... 

4.a5 

17.15 

5.50 

7. 15 

4.60 

5.00 

3.80  .  7.10 

6.t:o 

4.60  '  3.40. 

3.70 

19.... 

4.80 

11.50 

5.37 

6.70 

4.50 

5.00 

3.80     8.20 

4.71) 

3.80     4.20 

3,80 

«...- 

4.46 

8.82 

5.43 

6.50 

4.40 

5.00 

3.80  :  8.40 

3.90 

3.40     3.90 

3.60 

21.... 

4.80 

6.80 

8.25 

6.10 

4.40 

4.80 

3.50  '  6.20 

3.70 

3.50 

3.00 

8.70 

22..-- 

5.25 

6.30 

13.95 

6.40 

4.30 

4.90 

3.00     4.60 

3.40 

3.40 

3.50 

3.60 

23.... 

..• 520 

5. 75 

20.60 

5.90 

4.20 

5.20 

3.50     4.40 

3.50 

3.40  '  3.60 

4.00 

24-.. 

-. 4.70 

5.60 

25.10 

5.80 

4.20 

6.00 

3.50     4.20 

3.50 

3.70     3.40 

8.80 

25.... 

4.45 

5.85 

19.00 

5.60 

430 

5.50 

3.40    3.70 

3.50 

3.70 

3.70 

3.80 

26.... 

4.60 

5.15 

10.70 

5.  JO 

4.00 

4.90 

3.40    3.70 

3.40 

3.40 

3.60 

4.20 

27.... 

4.60 

4.95 

7.90 

6.80 

4.10 

5.30 

3.30    3.50 

3.30 

3.20 

3.50 

4.10 

28.... 

4.65 

11.17 

7.30 

5.80 

4.20 

4.80 

3.10     3.50 

8.40 

3.40  '  3.50 

4.00 

29.... 

6.(fi 

7.96 

5.40 

7.10 

5.70 

3.30     3.50 

3.10 

3.40     3.60 

3.70 

30.... 

5.70 

17.40 

5.30 

6.60 

5.70 

4.00  ^3.^0 

4.00     3.80 

1 

3.30 

3.30     3.50 

3.80 

31.... 

5.25 

19.  (B 

5.30 

3.30   

3.70 

IKR  98—04 4 
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Rating  table  for  Broad  River  at  Alston,  S.  C,  from  January  J  to  December  •■!. 

lOOS. 


1 

1     Gage 
height. 

Discharge. 

1 

1 
Second-feet., 

Gaze 
height. 

Discharge. 
Second-feet. 

Gaeo 
height. 

1 
Discharge. 

hei^t. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-fcti. 

8.0 

2,250     ! 

5.5 

8, 225 

10.0 

22, 150 

15.0 

43,300 

3.1 

2,420 

5.6 

8,500     ' 

10.2 

22,800 

15.2 

44,400 

3.2 

2, 590     ' 

1 

5.7 

8,775     , 

10.4 

23, 500     1 

15.4 

45,500 

3.3 

2,770     1 

5.8 

9,050 

10.6 

24,800 

15.6 

46.650 

3.4 

2,960 

5.9 

9,325 

10.8 

24,900 

15.8 

47,800 

3.5 

3, 150     1 

6.0 

9,600 

11.0 

25, 650 

16.0 

48,950 

3.6 

3, 350     1 

6.2 

10,200 

11.2 

26,400 

16.2 

50,100 

3.7 

3,560 

6.4 

10,803 

11.4 

27,150     1 

16.4 

51,250 

3.8 

3,780     1 

6.6 

11,400 

11.6 

27,900    1 

16.6 

52,450 

3.9 

4,010 

6.8 

12,000    , 

11.8 

28,700 

16.8 

53,650 

4.0 

4,250 

7.0 

12,600     ' 

12.0 

29,500    1 

17.0 

54,850    1 

4.1 

4,500 

7.2 

13,200 

12.2 

30,300 

17.2 

56,150 

4.2 

4,750 

7.4 

13,800 

12.4 

31,150    ' 

17.4 

57,500    ' 

4.3 

5,000     1 

7.6 

14,400 

12.6 

32,000 

17.6 

58,900 

4.4 

5,250 

1 

7.8 

15,000 

12.8 

32,^50 

17.8 

60,300 

4.5 

5,500     1 

8.0 

15,650    ' 

1 

13.0 

33,700    1 

18.0 

61,700 

4.6 

5,750     1 

8.2 

16,800    , 

13.2 

34,550 

18.2 

63.100 

4.7 

6,025 

8.4 

16,950    ' 

13.4 

35, 450 

18.4 

64,500 

4.8 

6,300    1 

8.6 

17,600 

13.6 

38,350 

18.6 

66,000 

4.9 

6, 575 

8.8 

18,250     ' 

13.8 

37,250 

18.8 

67,500 

5.0 

6,850     1 

9.0 

18,900 

14.0 

38,200 

19.0 

'69, 000 

5.1 

7,125     1 

9.2 

19,550    1 

14.2 

39,150    1 

19.2 

70,500 

5.2 

7,400 

9.4 

20,200 

14.4 

40,150 

5.8 

7,675    1 

9.6 

20, 850 

14.6 

41^200    ' 

5.4 

7,950    ' 

9.8 



21,500 

14.8 

42, 250 

Differences  above  19  feet  gage  height,  750  j)er  tenth.    Table  not  well  determined 
above  8  feet  gage  height. 
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Elstimated  monthly  discharge  of  Broad  River  at  Alston,  S.  Cfor  1003. 

[Drainage  area,  4,609  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Jannary  .. 
February  . 

March 

April 

May 

June 

July 

Ang^nst 

September 
October . . . 
November. 
December . 


32, 

63, 

114, 

47, 

12, 
130, 

7, 
17, 
12, 
5, 
8, 
4, 


425 

800 
750 
512 
900 
500 
125 
600 
900 
750 
500 
750 


Minimum. 


The  year 


130, 500 


4, 875 
5,375 
7,812 
7, 675 
4,250 
6,300 
2,420 
2, 590 
2,420 
2,420 
2,770 
2,590 

2,420 


Mean. 


9,882 

22,647 

25,601 

15, 578 

6,474 

20,836 

4,407 

6,837 

4,416 

8,136 

3,656 

3,604 


Run-off. 


10,589 


Second- 
feet  per 
square 
mile. 


2.14 

4.91 

5.55 

8.38 

1.40 

4.52 

.96 

1.48 

.96 

.68 

.79 

.78 

2.80 


Depth  in 
inches. 


2.47 

5.11 

6.40 

3.77 

1.61 

5.04 

1.11 

1.71 

1.07 

.78 

.88 

.90 


30.85 


SALUDA  RIVER  NEAR  WATERLOO,  S.  C. 

This  Station  was  established  by  E.  W.  Myers,  August  30, 1806.  It 
is  located  at  the  Charleston  and  Western  Carolina  Railroad  bridge 
between  Coronaea  and  Waterloo,  3  miles  from  Waterloo  and  9  miles 
from  Greenwood.  It  is  1  mile  below  the  mouth  of  Reedy  River. 
The  standard  chain  gage  is  on  the  downstream  side  of  the  bridge,  on 
the  span  next  the  left  bank,  in  the  seventh  panel.  The  zero  of 
the  gage  is  5.4  feet  to  the  right  of  the  panel  point.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  45.65  feet.  July 
20,  1902,  the  gage  was  changed  so  as  to  increase  the  readings  1.5  feet. 
The  1902  gage  heights  were  all  referred  to  the  new  datum.  The  gage 
is  read  once  each  day  by  R.  N.  Cunningham,  st^orekeeper  and  farmer 
at  Waterloo,  S.  C.  Discharge  measurements  are  made  from  the  rail- 
way bridge  and  its  approaches.  The  bridge  is  a  steel  through  bridge 
of  two  spans  about  125  feet  each,  with  wooden  trestles  600  feet  long 
on  the  left  bank  and  200  feet  on  the  right  bank.  The  initial  point 
for  soundings  is  the  end  of  the  guard  rail  of  the  trestle  on  the  left 
bank.  The  channel  is  straight  for  about  600  feet  above  and  below 
the  station.  Both  banks  are  low  and  wooded  and  are  subject  to  over- 
flow, but  all  water  passes  beneath  the  bridge  and  its  approaches. 
The  bed  of  the  stream  is  sandy  and  muddy  and  is  slightly  shifting. 
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There  is  but  one  channel  at  all  stages.  Its  width  at  low  water  \h  250 
feet,  the  channel  is  broken  by  one  pier,  and  the  velocity  is  moderate- 
Bench  mark  No.  1  is  a  point  on  the  top  surface  of  the  outer  eye  bar 
of  the  lower  chord  of  the  downstream  side  of  the  bridge,  at  a  point 
opposite  the  zero  of  the  gage.  The  point  is  indicated  by  a  si)at  of 
white  paint  and  by  the  letters  "B.  M."  When  the  gage  reads  zero 
the  water  surface  is  43.59  feet  below  this  bench  mark.  Bench  mark 
No.  2  is  a  copper  bolt  set  in  a  granite  bowlder  on  the  right  bank  of 
the  stream  470  feet  from  the  end  of  the  trestle  (measured  along  the 
railroad  track)  and  50  feet  upstream  from  the  center  of  the  track. 
Its  elevation  is  61.44  feet  above  gage  datum.  The  rock  is  near  two 
small  persimmon  trees. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Dischurge  measurements  of  ScUuda  River  near  Waterloo,  S.  C,  in  JifO.T. 


Date. 


March  23 

April  18 

Do 

April  21 

June  25 

Do 

August  5 

Do 

September  9 
October  21  . 
December  9 


Hydrographer. 


E.  W.  Myers. 
E.G.  Murphy 
B.  S.  Drane  . . 

do 

do 

do 

J.M.Giles  __. 
M.R.Hall... 
J.M.Giles  .- 

do 

do 


Gaffe 
leifrht 


he 


Feet. 
17.40 
9.40 
9.80 
9.20 
6.76 
7.08 
6.88 
6.88 
6.38 
6.28 
5.90 


Discfaargre. 


Secotut-ftrrt. 
12,96H 
3.481 
3,739 
3,747 
i;375 
1,527 
1,543 
1,458 
1,245 
1.176 
883 


Mean  daily  gage  height,  in  feet,  of  Saluda  River  near  Waterloo,  S.  C^for  lita^. 


Day. 


1.. 
2. 
8. 
4. 
6. 
6. 

8.. 

9. 
10. 
11. 
12. 


Jan. 


6.45 
7.20 
11.40 
10.90 
9.10 
8.05 
7.00 
7.40 
6.80 
7.10 
8.90 
9.80 


Feb. 

7.90 

6.20 

«.60 

10.60 

12.60 

9.  CO 

11.00 

19.60 

17.60 

11.70 

13.  ao 

17.05 


Mar. 

14.70 
12.70 
9.90 
9.20 
8.90 
9.  a) ' 
8.70  ' 
9.0)  • 
9.70 
9.80  I 
9.70 
11.90  . 


Apr. 

11.20 
9.80 
9.45 
9.05 
9.30 
8.75 
8.50 
9.90 

10.80 
9.20 
9.40 
9.60 


May. 


7.75 
7.80 
7.86 
8.20 
8.a5 
7.90 
7.90 
7.70 


Jane. 

9.85 

10.40 

8.40 

7.75 

12. 15 

14.  or) 

19.25 

*22.35 


July. 


7.10  I  14.45 

8.:io  1 10.  ao 

0.06  '  11.20 
7.40  I  10.10 


7.16 
6.65 
6.90 
18.25 
5.70 
7.95 
7.46 
6.85 
6.25 
6.26 
6.90 
7.30 


I 
Aug.  I  Sept. !  Oct.    Not.   Dec. 


6.85  I 
6.86 
7. 15 
6.20  I 
7.00  ; 
7.15 
6.20 
6.65 
6.35 
5.76  I 
6.70  ' 
6.06  i 


5.56 

5.50 

5.60 

5.56 

5.55 

«.35 

4.90 

5.40  I 

5.00 

8.05 

6.10 

6.80 


5.50 
6.5.) 
6.25 
5.20 
5.80 
6.80 
5.60 
5,75 
5.&) 
6.25 
5.60 
4.06 


5.80 
5.50 
7.90 
7.10 
8.45 
6.70 
6.90 
6.60 
5.65 
6.10 
6.00 
5.80 


Q.a) 
5.  HO 
G.in 
5.H(» 
6.75 
5..% 
4.T5 
5.95 
6.06 
5.90 
5.91) 
6.00 
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Mean  daily  gage  height,  in  feet,  of  Saluda  River,  ^fc— Continued. 


Day 

1  Jan. 

13 

'    8.70 

14 

7.75 

16 

7.30 

16 

7.30 

17 

7.20 

1« 

i.eo 

19 

i 

6.10 

ao 

6.90 

21 

6.45 

22 

6.60 

23_ 

6.40 

24 

25 .... 

26 

6.70 

7.40 

6.S0 

27 

6.90 

28 

6.50 

2».. 

8.40 

£0 

31 

r.io 

7.40 

Feb.     Mar. 


15.30 

10.85 

9.95 

8.80 

15.80 

16.20 

13.60 

9.70 

9.80 

8.85 

8.65 

8.40 

7.4.') 

8.00 

8.50 

12.00 


1:2.60 

9.90 

9.50 

11.00 

8.70 

8.50 

8.80 

8.80 

8.40 

11.00 

17.40 

16.30 

15.20 

10.30 

9.45 

9.05 


Apr.  iMay.' Jnne. 


I 


11.00 

17.70 

16.45 

11.20 

9.90 

9.40 

9.65 


8.30 
9.10 
8.40 
8.35 


7.60 
7.25 
7.60 
7.15 
7.55 
5.90 
6.85 
7.70 
6.66 
6.60 
6.55 
7.05 
6.0) 
9.25 
6.20 
8.55 


9.15 
8.55 
8.35 
8.25 
8.20 
7.90 
7.fc5 
7.15 
7.55 
7.15 
8.60 
7.95 
7.10 
7.20 
7.40 
7.96 


July.   Ang.    Sept.    Oct.   Nov.   Dec. 


>  11.90 

8.15 

7.95 

8.10 

15.50 

8.10 

7.50 

8.00 

14.40 

7.95 

7.«)  ' 

8.00 

7.26 

6.45 

6.10 

6.05 

7.95 

5.15 

5.65 

5.95 

5.85 

5.75 

6.  GO 

6.50 

5.70 

6.45 

6.25 

6.00 

7.06 


6.15  ' 
5.8"i 
6.70  t 
7.40 
7.30 
9.90  , 
11.00 
7.60 
6.55 
7.00 
6.65 
5.85 
5.75 
5.  TO 
5.45 
5.45 
5.60 
6.25 
4.85 


5.96 
5.  ft) 
5.45 
6.55 
5.90 
6.05 
6.60 
6.75 
6.60 
5.45 
5.50 
5.60 
5.40 
5.50 
5.25 
5.10 
5.40 
5.45 


5.50 
5.5"» 
5.60 
5.55 
6.45 
5.55 
5.85 
5.55 
6.35 
5.55 
6.20 
5.65 
5.25 
5.10 
5.55 
5.70 
5.70 
5.70 
6.80 


6.85 
6.55 
5. 70 
5.45 
6.50 
6.15 
5.15 
5.95 
6.10 
5.70 
5.<5 
6.00 
5.?5 
5.85 
4.80 
6.56 
5.85 
5.25 


5.70 
4.90 
0.15 
6.00 
6.8^ 
5.66 
5.90 
5.00 
4.90 
6.06 
6.00 
5.95 
5.75 
5.50 
6.15 
5.86 
5.95 
5.90 
5.65 


Rating  table  for  Saluda  River  near  Waterloo,  S.  C,  from  January  1  to  Decem- 
ber 31,  1903, 


Gage 
height. 

Discharge. 
Second-feet.^ 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge.  ' 

'    Gage 
height. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.7 

386 

6.1 

1,040 

7.5 

1,890 

8.9 

2,990 

4.8 

423     1 

6.2 

1,095 

7.6 

1,960 

9.0 

3,085 

4.9 

461 

6.3 

1,150 

7.7 

2,030 

9.1 

3,180 

5.0 

500 

6.4 

1,205 

7.8 

2,100 

9.2 

3,280 

5.1 

540 

6.5 

1,260 

7.9 

2,175 

9.3 

3,380    • 

5.2 

582 

6.6 

1,320 

8.0 

2,250 

9.4 

3,485 

5.3 

626 

6.7 

1,380 

1      8.1 

2,325 

9.5 

3,590 

5.4 

672 

6.8 

1,440 

8.2 

2,400 

9.6 

3,700 

5.5 

720 

6.9 

1,500 

8.3 

2,480 

9.7 

3,810 

5.6 

770  ; 

7.0 

1,560 

8.4 

2,560 

9.8 

3,920 

5.7 

822 

875 

7.1 

1,625 

.      8.5 

2,6;o 

9.9 

4,035 

5.8 

1 

7.2 

1,690 

'      8.6 

2,725 

10.0 

4,150 

5.9 

930 

7.3 

1,755 

8.7 

2,810 

10.1 

4,270 

6.0 

985 

7.4 

1,820 

8.8 

2,900 

Above  gage  height  10  feet,  differenceH  120  per  tenth. 
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Estimated  monthly  discharge  of  Saluda  River  near  Waterloo^  S,  C.,for  1903. 

[Drainage  area,  1,066  square  milee.] 


Month. 

• 

January 

February 

March 

April« 

May 

June 

July  _ 

August _ . 

September 

October _ 

November 

December 


Dischax^re  in  second'f  eet. 


Maximum. 


5,830 

15,670 

13, 030 

13,390 

2,682 

18, 970 

14,050 

5,350 

2,287 

1,232 

2,600 

1,177 


Minimum. 


1,040 

1,095 

2,400 

2,325 

930 

1,625 

561 

442 

481 

480 

423 

404 


Mean. 


2,074 

5,858 

5,273 

4,303 

1,798 

4,222 

1,748 

1,417 

856 

802 

1,072 

882 


Bnn-off. 


Seoond- 

feetper 

square 

mile. 


1.96 

5.55 

4.99 

4.07 

1.70 

4.00 

1.66 

1.34 

.81 

.76 

1.02 

.84 


Depth  is 
inches 


2.26 

5.78 

5.75 

3.78 

1.96 

4.46 

1.91 

1.54 

.90 

.88 

1.14 

.97 


«  April  iS3-  24  missing. 
MISCELLANEOUS   MEASUREMENTS  IN  SANTEE   RIVER  DRAINAGE  BASIN. 

Waieree  River. — Measurements  were  made  at  Camden,  S.  C.  The 
gage  heights  were  measured  by  the  United  States  Weather  Bureau 
gage. 

Discharge  measurements  of  Wateree  River  at  Camden,  S.  C,  in  1903, 


Date. 


May  20. . 

June  23  . 

Do.. 

August  7 


Gaere  height. 

Discharge. 

I^et. 

Second'/ett. 

8.35 

3,929 

10.75 

6,223 

10. 9Q 

6,694 

9.15 

6.2«5 

Catawba  River. — Measurements  wei*e  made  on  this  streftm  at  the 
Lancaster  and  Chester  Railroad  bridge  near  Fort  Lawn,  S.  C.  The 
bench  mark  is  the  top  of  first  crossbeam  from  second  pier  from  left 
bank  of  the  railroad  bridge.  It  has  an  elevation  of  38  feet  above  gage 
datum. 
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LHncharge  measure menta  of  Catawba  River  near  Fort  Lawn,  S,  C,  in  J90S, 


Date. 


August  8 

September  12 
October  24  . . 
December  12 


Gage  height. 
Feet. 

Discharge. 

Hecondr/eet. 

3.d8 

5,070 

2.90 

8,137 

2.93 

8,107 

2.45 

2,108 

At  Mount  Holly,  N.  C,  Catawba  River  was  discharging  1,192 
second-feet  on  November  13. 

At  Belmont,  N.  C,  the  stream  was  discharging  1,393  second-feet  on 
December  3,  when  the  water  surface  was  27.48  feet  below  the  bench 
mark,  which  is  the  top  of  inside  bar  of  lower  downstream  chord  at 
first  crossbeam  from  third  pier  from  left  bank. 

John  River. — At  Morganton,  N.  C,  this  stream  had  a  discharge  of 
1,192  second-feet  on  February  13,  1903. 

Broad  River. — At  the  Seaboard  Air  Line  bridge  near  Carlisle,  S.  C, 
this  stream  was  discharging  3,663  second-feet  on  August  11,  1903, 
when  the  water  surface  was  34. 1 6  feet  below  the  top  of  the  firet  cross- 
beam of  the  second  span  from  right  bank. 

Tiger  River. — This  stream  was  measured  at  the  Seaboard  jVir  Line 
bridge  near  Delta,  S.  C.  The  bench  mark  is  the  top  of  the  down- 
stream end  of  the  second  crossbeam  from  the  right  bank. 

DUchai  ge  measurements  of  Tiger  River  near  Delta,  S.  C 


Date. 


Angust  12. 
October  27 


Height  of 
bench  mark '  Discharge, 
above  water. 


Feet. 
82.52 

34.25 


Second-feet. 

921 

4U 


Enoree  River. — This  stream  was  measured  at  the  Seaboai-d  Air  Line 
bri<lge  near  Whitmire,  S.  C.  The  bench  mark  is  the  top  of  the  girder 
under  cross-,ties  at  a  point  50  feet  from  end  of  bridge  at  right  bank 
downstream. 
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Discharge  mecufurements  of  Enoree  River  near  miitmire,  S,  C 


Heieht  of 
Date.  .  bench  mark    Discfaaiye 

above  water. 


'         Feet.  Ser*^nd-prt, 

August  13 !         54.50  470 

October  27 54.40  '  ^^ 


A  mill  about  one-half  mile  below  prevents  rating  at  this  place. 

SAVANNAH  RIVER  DRAINAGE  BASIN. 

Savannah  River  is  formed  by  the  junction  of  Tiigalo  and  Seneca 
rivers,  which  unite  about  100  miles  above  Augusta,  Ga.  It  flows  in  a 
southeasterly  direction,  forming  the  boundary  between  Georgia  and 
South  Carolina,  and  empties  into  the  Atlantic  Ocean  near  Savannah, 
Ga.     It  is  navigable  up  to  Augusta,  which  is  at  the  fall  line. 

Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  rivers, 
about  5  miles  northeast  of  Seneca,  S.  C.  Both  of  these  tributaries  rise 
in  the  Blue  Ridge  in  North  Carolina  and  the  northwestern  part  of 
South  Carolina. 

Tugalo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah 
rivers,  which  join  at  the  western  corner  of  Oconee  County,  S.  C.  It 
flows  in  a  southeasterly  direction,  and  is  a  part  of  the  boundary 
between  Georgia  and  South  Carolina.  Chattooga  River  rises  in  Jack- 
eon  County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the 
boundary  between  Georgia  and  South  Carolina.  Tallulah  River  rises 
in  Macon  County,  N.  C,  and  the  northwestern  part  of  Rabun  County, 
Ga.,  and  flows  in  a  southeastly  direction.  Parts  of  its  course  are  cut 
through  the  solid  rock  for  hundreds  of  feet,  forming  canyons  and 
steep  bluffs.  Throughout  its  entire  length  the  fall  is  very  great,  and 
at  Tallulah  Falls  the  stream  drops  more  than  500  feet  in  a  short 
distance. 

Broad  River  joins  the  Savannah  at  the  southeast  corner  of  Elbert 
County,  Ga.  It  rises  in  Habersham  and  Banks  counties,  and  flows  in 
a  southeastly  dipection  to  the  southeast  corner  of  Madison  County,  Ga., 
where  the  South  Fork  joins  it.  From  there  it  flows  east  to  Savannah 
River.  Its  drainage  is  from  a  rolling  country,  and  there  is  a  consid- 
erable amount  of  fall  at  various  points.  At  Anthony  Shoals  the  fall 
is  more  than  50  feet  in  a  short  distance.  Above  Augusta,  Ga.,  then* 
is  much  fall,  which  can  be  developed  for  water  power.  With  excep- 
tion of  the  large  plant  at  Augusta,  very  little  of  this  is  being  used. 

The  United  States  Geological  Survey  during  1903  maintained  the 
following  stations  in  this  basin  under  the  direction  of  M.  R.  Hall: 
On  the  Savannah,  at  Augusta  and  Calhoun  Falls;  on  the  Broad  (of 
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Georgia),  at  Carlton,  (la. ;  on  the  Seneca,  near  Clemson  College,  S.  C. ; 
and  on  the  Tugalo,  near  Fort  Madison,  S.  C. 

SAVANNAH  RIVER  AT  AUGUSTA,    (iA. 

Observations  of  river  height  have  been  maintained  since  1875  by 
the  city  of  Augusta  at  the  city  highway  bridge.  The  results  have 
Ijeen  printed  in  a  volume  entitled  "Stages  of  Water  at  River  Sta- 
tions," prepared  by  the  United  States  Weather  Bureau.  Those  for 
1875  to  1889  are  given  in  part  3,  those  for  1890  to  1892  in  part  4,  and 
those  for  1893  to  1895  in  part  5  of  this  publication.  The  gage  consists 
of  a  vertical  timber  fastened  to  the  pier  and  graduated  to  feet  and 
inches.  Readinga  are  made  four  times  a  day  by  J.  M.  Youngblood, 
keeper  of  the  city  bridge,  usually  at  G  a.  m.,  1-2  m.,  G  p.  m.,  and  9 
p.  m.  The  G  a.  m.  readings  are  those  used  by  the  Weather  Bureau, 
but  in  the  publications  of  the  United  States  Geological  Survey  since 
1900  the  average  of  all  four  of  the  daily  readings  is  used  and  is 
reduced  to  feet  and  tenths  of  feet. 

Discharge  measurements  are  made  from  the  North  Augusta  high- 
way bridge  at  Thirteenth  street  in  the  city  of  Augusta,  while  the  city 
gage  is  located  at  the  city  bridge  at  Fifth  street,  which  is  about  a 
mile  below. 

The  North  Augusta  bridge  consists  of  three  iron  spans,  208  feet 
each,  with  319  feet  of  wooden  approach  on  the  right  bank  and  259 
feet  on  the  left.  The  channel  is  straight  for  a  long  distance  above 
and  below  and  is  about  5G0  feet  wide  at  low  water.  The  banks  are 
high,  but  will  overflow  at  times  under  a  part  of  the  length  of  the 
approaches  and,  at  very  high  stages,  for  a  long  distance  on  either  side 
of  the  river  beyond  the  ends  of  the  bridge.  The  bed  of  the  river  is 
sandy  and  undergoes  considerable  change.  The  current  is  swift. 
Measurements  are  made  from  the  downstream  side  of  the  bridge,  and 
the  initial  point  is  the  end  of  the  iron  bridge  at  the  right  bank  on  the 
downstream  side. 

The  gage  at  the  city  bridge,  1  mile  below  the  measuring  station,  is 
a  heavy  vertical  timber,  graduated  to  feet  and  Inches,  and  is  bolted 
to  the  first  bridge  pier  which  is  in  the  water.  It  is  on  the  side  of  the 
pier  near  the  upstream  corner,  facing  the  right  bank.  The  zero  of 
the  gage  is  the  datum  of  all  the  city  levels,  and  any  city  bench  mark 
can  therefore  be  used.  A  point  is  established  on  the  North  Augusta 
bridge  from  which  to  measure  down  with  a  steel  tape.  This  is  the 
top  of  the  do^Tistream  end  of  the  second  iron  crossbeam  from  the 
right-bank  end  of  the  bridge,  and  at  ordinary  stages  it  is  48.60  feet 
above  water,  less  the  reading  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  measurements  of  Savannah  River  at  Augttsta,  Ga.,  in  1903. 


Date. 


Jtme  10 

September  29. 
December  8  . . 


Hydrographer. 


Gage 
beighi 


M.  R.  Hall 

do 

W.  E.  HaU 


Diacbaripe. 


Fert.  I  Srrtind-ft*'t. 

15.10  17,741 

7. 13  3, S31 

7.20  ■           3,898 


Mean  daily  gage  height^  in  feet,  of  Savannah  River  at  Augxista,  Oa.,  for  UkU. 


Day. 

Jan. 

Feb. 

Mar. 

26.70 
24.00 
18.40 

Apr. 

May. 

1  June. 

1 

July. 

Aug. 

Sept. 

Oct. 

Nov.* 

e.80 
7.20 
8.30 

Der, 

1 

9.70 

9.40 

11.20 

10.20 
9.60 
9.70 

23.40 
18.70 
16.10 

10.60 
10.60 
10.50 

11.00 

1  16.30 

20.00 

9.70 
9.40 
9.00 

9.00 

8.90 

12.00 

7.40 
7.20 
7.30 

7.10 
7.00 
7.00 

7.«« 

2 

7.  a 

3 

7.20 

4 

13.80 

10.80 

14.90 

15.20 

10.60 

15  30 

9.60 

laoo 

7.30 

6.90 

9.10 

7.10 

6 

13.90 

18.50 

13.90 

14.60 

12.40 

18.20 

9.60 

11.70 

7.40 

7.10 

9.10 

7-Ul 

6 

12.20 

18.20 

13.70 

13.90 

11.30 

19.90 

10.60 

10.60 

7.20 

6.90 

9.40 

7.01' 

7 

10.70 

14.00 

13.70 

13.00 

10.70 

1  2A.70 

10.00 

9.60 

7.10 

7.10 

8.80 

7.10 

8 

9.90 

30.70 

13.30 

13.30 

10.50 

26.50 

10.10 

8.60 

7.20 

7.10 

8.60 

7.3) 

9 

9.50 

33.00 

15.00 

16.80 

10.50 

'  17.70 

9.50 

8.10 

7.30 

7.20 

7.80 

7.30 

10 

9.20 

28.70 

15.10 

17.50 

10.40 

I  16.00 

9.20 

8.10 

7.20 

7.60 

7.60 

7.40 

11 

9.20 

24.10 

14.90 

14.90 

10.40 

16.10 

9.20 

8.10 

8.30 

7.40 

7.&I 

7.40 

12 

11.70 

28.40 

18.20 

13.30 

10.00 

'  16.10 

9.90 

10.00 

7.80 

7.30 

7.60 

7.40 

13 

14.10 
12.20 
10.60 

26.50 
20.40 
16.00 

19.00 
15.30 
13.80 

13.10 
20.40 
23.60 

10.00 
10.40 
11.20 

'16.00 
,  12.10 
'  11.20 

10.00 
13.20 
13.40 

9.10 
8.30 
9.50 

7.20 
7.40 
8.20 

7.00 
7.00 
0.90 

7.50 
7.30 
7.30 

7-10 

14 

7.» 

16 

7.40 

16 

9.90 

9.60 

9.30 

9.20 

9.10 

9.10 

9.20 

9.00 

9.00 

9.10 

0.90 

10.20 

10.90 

10.90 

11.80 

11.20 

14.40 
26.90 
29.10 
23.40 
18.60 
14.60 
13.10 
12.60 
12.10 
11.70 
11.50 
11.60 
16.00 

13.20 
12.70 
12.20 
11.90 
11.80 
12.00 
18.20 
25.50 
29.40 
28.60 
22.50 
17.10 
16.20 
14.80 
25.30 
27.30 

17.80 
14.60 
13.60 
12.70 
12.50 
12.30 
12.30 
11.90 
11.50 
11.10 
11.40 
11.70 
11.50 
11.00 
10.70 

12.90 

11.70 

10.50 

9.90 

9.eo 

9.50 
9.40 
9.50 
9.20 
9.20 
9.00 
8.70 
8.80 
9.40 
9.00 
9.70 

10.60 

'  10.10 

9.80 

9.70 

9.00 

9.80 

10.40 

9.80 

9.40 

9.40 

9.80 

9.70 

10.70 

12.90 

11.00 

11.00 
9.50 
8.90 
8.70 
8.40 
8.20 
8.20 
8.10 
8.10 
8.00 
7.60 
7.90 
8.00 
7.70 
8.00 
8.70 

9.80 

10.30 

9.90 

17.70 

14.80 

11.80 

9.90 

8.70 

8.40 

8.30 

8.00 

7.80 

7.60 

7.60 

7.60 

7.60 

9.40 
11.  CO 
10.80 
9.00 
8.10 
8.20 
7.60 
7.  SO 
7.40 
7.40 
7.40 
7.20 
7.20 
7.10 
7.10 

6.90 
7.30 
9.20 
8.40 
8.20 
7,60 
7.40 
7.00 
7.10 
6.80 
7.00 
7.00 
6.90 
6.90 
7.00 
7.00 

7.*) 
7.80 
7.50 
7.60 
7.80 
7.70 
7.80 
7.30 
7.30 
7.4IJ 
7.30 
7.30 
7.10 
7.00 
7.10 

1 

7.eo 



17 

7..W 

18 

7.30 

19 

7.3) 

20 

7.00 

21 

7.10 

22 

7.40 

23 

7.90 

24 

7.60 

26 

7.40 

26 

7.70 

27 

8.  a) 

28 

s.tO 

29 

7.00 

30 

7.30 

81 

7.60 
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Rating  table  for  Savantuih  River  at  AuguHta,  Ga,^  for  190S, 


G«ffe 

belKnt. 

Diflchargo- 

...        1 
Second'ftet: 

0*ffe 
height. 

Discharge. 

Kret. 

Feet. . 

Sectmd'feet 

6.8 

8,400 

10.8 

11,200 

7.0 

8,740 

11.0 

11,600 

7.2 

4,100 

'    11.2 

12,020 

7.4 

4,460 

11.4 

12,440 

7.6 

4,840 

11.6 

12,860 

7.8 

5,220 

11.8 

13,280 

8.0 

6,600 

12.0 

13,700 

8.2 

6,000 

12.2 

14,120 

8.4 

6,400 

12.4 

14,540 

8.6 

6,800 

12.6 

14,96Q 

8.8 

7,200 

12.8 

15, 880 

9.0 

7,600    , 

13.0 

15,800 

9.2 

8,000 

13.2 

16, 220 

9.4 

8,400 

13.4 

16,640 

9.6 

8,800 

13.6 

17,060 

9.8 

9,200 

13.8 

17,4^ 

10.0 

9,600 

14.0 

17,900 

10.2 

• 

10,000 

14.2 

18,340 

10.4 

10,400 

14.4 

18,780 

10.6 

10,800 

14.6 

19,220 

Oage 
height. 


Feet, 
14.8 
15.0 
15.2 
15.4 
15.6 
15.8 
16.0 
16.5 
17.0 
17. 5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.5 
21.0 
21.5 
22.0 
22.5 


Discharge. , 

Gage 
height. 

Discharge. 
Second-feet. 

Second-feet. 

Feet. 

19,660 

23.0 

45.800 

20,100 

23.5 

48,900 

20,560 

24.0 

52,000 

21,020 

24.5 

56,000 

21,480 

25.0 

60,000 

21,940    > 

25.5 

64,400 

22,400     > 

26.0 

68,800 

28,600 

26.5 

73,200 

24,800 

27.0 

77,600 

26,a50 

27.5 

82,000 

27,800 

•    28.0 

86,400 

28,700 

28.5 

90,800 

30,100 

29.0 

95, 200 

31,7i.O 

'    29.5 

99,600 

38, 300 

30.0 

104,000 

85, 100 

30. 5 

108,400 

36,900 

31.0 

112,800 

.38,950     ' 

31.5 

117,200 

41,000 

32.0 

1 

121,600 

48,400 

33.0 

130,400 

Table  same  as  for  1902. 

Estimated  monthly  discharge  of  Savannah  River  at  Antjasta,  Oa.,for  1903, 

[Drainage  area,  7,294  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum,    Minimum. 


January.. 
February. 
March  .. 
April 


18, 120 

130,400 

98, 720 

49, 520 

May -...'      15,590 

June..- -       64,400 

July '      16,640 

August 26,550 

September 18,490 

October 8,000 

November 8,400 

December 5,600 


The  year 


130,400 


7,600 
8,800 
13,280 
11,000 
7,000 
8,200 
4,840 
4,650 
3,920 
3,400 
3,400 
3,740 

3,400 


Mean. 


10, 591 

39,580 

32, 924 

19,907 

10,040 

18,265 

8, 153 

9,054 

5,315 

4,179 

4,979 

4,405 


13,949 


Run-ofT. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inche8. 

1.45 

1.67 

5.42 

5.64 

4.51 

5.20 

2.73 

3.05 

1.38 

1.59 

2.50 

2.79 

1.12 

1.29 

1.24 

1.43 

.73 

.81 

.57 

.66 

.68 

.76 

.60 

.69 

1.91 
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SAVANNAH   RIVER  NEAR  CALHOUN  PALLS,  S.  C. 

Systematic  measurements  were  begun  at  this  point  August  4,  isy^'i, 
in  order  to  determine  the  value  of  the  water  powers  on  this  stream. 
The  station  is  located  at  the  Seaboard  Air  Line  Railroad  bridge,  'i 
miles  west  of  Calhoun  Falls,  S.  C,  above  the  mouth  of  Beaver  Dam 
Creek  and  about  one-fourth  mile  below  the  mouth  of  Rocky  River. 
The  station  is  at  the  head  of  Trotters  Shoal.  The  boxed  chain  gage  i< 
bolted  to  the  downstream  guard  rail  with  the  bottom  resting  on  ties. 
The  center  of  the  pulley  is  185  feet  from  the  initial  point  for  Bomid- 
ings.  The  length  of  the  chain  from  the  index  to  the  end  of  weight 
is  57.10  feet.  The  observer  is  Peter  J.  Pfeiffer,  who  reads  the  gage 
once  daily.  The  station  is  also  used  by  the  United  States  Weather 
Bureau,  which  pays  the  gage  reader.  Discharge  measurements  are 
made  from  the  upstream  side  of  the  railroad  bridge  to  which  the  gage 
is  attached.  This  bridge  consists  of  one  short  span,  175  feet  in  length, 
across  the  east  channel  and  three  spans  of  155  feet  each  across  the 
west,  or  main,  channel.  These  two  sections  are  connected  by  875  feet 
of  wooden  trestle,  from  35  to  45  feet  high,  which  crosses  the  island 
between  the  two  channels.  The  base  of  the  rail  is  about  54  feet  above 
low  water.  The  initial  point  for  soundings  is  the  left-bank  end  of  the 
iron  bridge  on  the  upstream  side.  A  separate  initial  point  has  been 
used  for  each  channel,  the  description  being  the  same  in  both  cases. 
Distances  are  marked  with  white  paint  on  the  upstream  guard  rail. 
The  river  is  divided  into  two  channels  bj^  a  large  island  containini; 
several  hundred  acres.  Both  channels  are  slightly  curved  for  about 
2,000  feet  above  the  bridge  and  are  straight  for  about  500  feet  below. 
The  west  channel,  which  is  the  main  river,  is  sluggish  only  at  low 
water.  It  has  a  rough  and  rocky  bed,  and  in  places  the  current  is 
irregular. 

The  east  channel  is  a  good  section,  but  has  a  low  velocity.  The 
right  bank  of  the  west  channel  and  the  left  bank  of  the  e^st  channel 
are  high  and  wooded  and  are  not  liable  to  overflow.  The  island 
between  the  channels  is  nearly  covered  at  extreme  high  water.  At 
low  water  the  east  channel  is  150  feet  wide  and  from  3  to  4  feet  deep. 
The  main  channel  is  about  400  feet  wide  and  from  2  to  8  feet  deep. 

Bench  mark  No.  1  is  the  top  of  the  iron  girder  under  the  cross-ties 
of  the  downstream  side  of  the  bridge  at  a  point  40  feet  west  of  the 
second  pier  from  the  east  end  of  the  bridge.  Its  elevation  is  54  feet 
above  the  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  cap- 
stone of  the  east  pier  of  the  east  channel  bridge.  The  upstream  side 
of  this  pier  is  29.87  feet  above  gage  datum.  Bench  mark  No.  3  is  a 
copper  plug  set  in  solid  rock  on  the  east  bank  of  the  east  channel,  15 
feet  from  the  edge  of  the  water  and  110  feet  upstream  from  the  center 
of  the  railroad  track.  Its  elevation  is  14.38  feet  above  gage  datum. 
The  station  was  discontinued  Decemter  31,  1903. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 

I>£scharge  mecufurements  of  Savannah  River  near  Calhoun  Falls,  S.  C,  in  lOOS, 


Date. 


Hydrotfrapber. 


Gaffo 


herAl        I>i«^-harKe. 


March  20 _ !  J.M.Giles 

May  7 do 


June  10 - do 

An^nst  18 .do 

S(*ptember  15 _ do 

October  28 do 

December  8 do 


Feet. 

Secimd-feet. 

4.15 

9,769 

8.60 

7, 108 

4.75 

10,904 

2.80 

8,823 

2.52 

8,209 

2.88 

2,534 

2.12 

2,098 

Mean  daily  gage  height^  in  feet,  of  Savannah  River  near  Calhoun  Falls,  S.  C, 

for  mts. 


Day. 

Jan. 

Feb. 
4.20 

Mar. 

Apr. 
5.20 

May. 

June. 

July. 

Aug. 
3.10 

Sept. 
2.90 

Oct. 

Nov. 
2.30 

Dec. 

1 

4.00 

10.40 

3.80 

8.60    8.50 

2.60 

2.00 

2 

4.00 

3.80 

7.10 

4.50 

3.70 

5.50     8.50     3.00 

2.80 

2,50 

2.20 

2.10 

3 

4.40 

8.90 

4.90 

4.  CO 

8.70 

4.40     8.(!0  1  3.00 

1 

2.80 

2.  .50 

2.20 

2.10 

4 

4.40 
4.20 
4.10 
4.10 

6.30 
8.10 
6.40 
5,90 

4.40 
4.20 
4.10 
4.10 

.3.90 
4.00 
3.90 
8.90 

4.00 
3.90 
3.70 
3.60 

4.60     .3.90  1  3.10 
4.80     3.70     3.20 

2.80  1  2.40 
2.70  1  2.40 
2.70     2.40 
2.  CO     2.50 

2.30 
2.60 
2.60 
2.30 

2.20 

.5     .  .             

2.20 

6     

7.00 
1,5.30 

3.80    .3.40 
4.80  ;  3.£0 

2.  SO 

7 

2.20 

8. 

4.00 

12.70 

4.00 

4.00 

3.50 

8.00     4.(X)     .'J.  10 

2.  CO 

2.50 

2.20 

2.20 

ft 

8.90 

9.40 

4.30 

.5.90 

8.50 

4.90 

4.10    n.oo 

2.50 

2.70 

2.20 

2.20 

10 

3.90 

5.30 

4.20 

4.50 

3.60 

4.00 

8.  CO 

3.(K) 

8.00 

2.60 

2.20 

2.30 

1! 

4.10 

7.30 

4.0:) 

4.10 

3.40 

8.50 

4.00     8.10 

2.90 

2.eo 

2.10 

2.20 

12 

4.40 

11.20 

6.;:o 

4.00 

3.40 

4.00 

4.10     3.20 

2.80 

2.50 

2.10 

2.20 

13                          

4.») 
4.10 

6.40 
4.60 

5.90 
4.60 

5.10 
12.90 

3.30 
3.30 

3.80 
3.70 

4.0C)     3.30 

2.  CO 
2. 70 

2.50 
2.40 

2.20 
2.20 

2.30 

14 

4.20 

8. 40 

2.20 

15 

3.90 

4.40 

4.40 

9.50 

3.40 

3.60     4.00  ,  3.20 

3.40 

2.40 

2.10 

2.20 

16   

8.  HO 
8.70 
3.60 

.5.30 
9.50 
8.40 
6.60 

4.40 
4.30 
4.20 
4.20 

.5.00 
5.40 
.5.00 
5.00 

3.50 
3.40 
8.30 
3.40 

3.50 
8.50 
8.40 
8.20 

3.8(»     8.10 

4.20 
4.00 
8.50 
3.20 

2.50 
2.60 
8.00 
2.80 

2.10 
2.10 
2.20 
2.20 

2.10 

17 

3.70 
3. 50 

3.  .50 
.1^  50 

2.10 

18 

2  20 

19 

3.00 

8.:W     6.90 

2.20 

ao 

8.60 
3.60 
3.70 

5.40 
4.90 
4.. 50 

4.  .30 
4.50 
5.90 

4.90 
4.90 

4.80 

3.40 
8.30 
3.30 

3.00 
8.20 

3.20     4.50 
3.10     4.  (JO 

3.00 
3.00 
2.90 

2.60 
2.50 
2.40 

2.70 
2.40 
2.30 

2.30 

21    

2.40 

22 

3.10     3.00     3.70 

2.30 

23 

3.60 

4.30 
4.10 
4.00 
3.70 

11.10 
14  50 

4.70 
i  ») 

3.20 
3.20 
3.10 
3.00 

8.00     .3  00     H  .3f) 

2.90 
2.  HO 
2.80 
2.^0 

2.40 
2.80 
2.20 
2.20 

2.20 
2.20 
2.10 
2.10 

2.20 

24 

8  50 

8.10 
8.00 
8.00 

3. 10  .  8. 10 
2.90     3.10 
2.90  i  3.00 

2  20 

25  

3.30 
3.20 

8.70     4.30 

2.20 

26 

6.90 

4.00 

2.10 

27 

3.10 

8.80 

4.70 

3.90 

3.00 

3.20 

2.90    3.  a) 

2.70 

2.10 

2.00 

2.20 

28 

3.30 

7.00 

4.40 

3.90 

8.10 

8.  .50 

2.80     2.90 

2.70 

2.20 

2.00 

2.20 

29 

3.40 

------- 

4.90 

3.80 

3.10 

4.00 

2.80     2.90 

2.70 

2.10 

2.00 

2.20 

.30 

4.30 
3.30 



9.10 
7.60 

3.80 

3.40 
3.50 

3.60 

2.90    3.  a) 

3.00     2.90 

1 

2.60 

1 

2.10 

2.30 

1 

2.00 

2.10 

31     

2.10 

62 
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Rating  table  for  Savannah  River  near  Calhoun  Falls,  S,  C,,from  January  1  to 

December  31, 1903. 


Gage 
height. 

Discharge.  ' 

1 

Gage 
height. 

Discharge. 

,    Gage 

,  height. 

Discharge. 
Second-feet. 

1 

Gage 
,  height. 

Discharge 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Feet. 

Second-fe^t. 

2.0 

1,870 

1       3.0 

4,640 

1      4.0 

8,470 

5.0 

12.600 

2.1 

2,050 

1       3.1 

5,010 

4.1 

8,860 

5.5 

14, 775 

2.2 

2,250    1 

3.2 

5,390 

4.2 

9,260 

6.0 

I6,d50 

2.3 

2,470 

3.3 

5, 770 

;      4.3 

9,660 

6.5 

19, 125 

2.4 

2,710    1 

3.4 

i      6, 150 

4.4 

10,060 

7.0 

21,300 

2.5 

2,980 

3.5 

6,530 

4.5 

10.470 

7.5 

28, 475 

2.6 

3,280 

3.6 

6,910 

1      4.6 

10,890 

8.0 

1 

35,650 

2.7 

3.600 

3.7 

7,300 

1      4.7 

11,310 

2.8 

3,930 

3.8 

7,690 

1      4.8 

11,740 

I 

1 

2.9 

4,280 

3.9 

8,080 

!      4.9 

1 

12. 170 

1 
1 

Table  not  well  determine!  above  4.75  feet  gage  height.    Above  5  feet  same  as 
1901  and  1902.    Tangent  at  8  feet.    Differences  above  8  feet,  435  per  tenth. 

Estimated  monthly  discharge  of  Savannah  River  -near  Calhoun  Falls,  S,  C.^for 

1903. 

[Drainage  area.  2,712  square  miles.] 


Month. 


January . . . 
Febmary  . 

March 

April 

May 

Jnne 

July 

August  ... 
September 
October  . . . 
November. 
December . 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


10,060 

5,010 

46, 095 

7,300 

58, 925 

8,470 

46, 965 

7,690 

8,470 

4,640 

57, 405 

4,640 

11,740 

3, 930 

20, 865 

4,280 

9,260 

2,980 

4,640 

2,050 

3, 600 

1,870 

2,710 

1,870 

Rnn-off. 


Mean. 


Seoond- 
I    feet  per     Defyth  in 
I     square     '    inches^ 
I      mile. 


The  year !      57,405 


1,870 


7,777 

17,551 

16.244 

12,325 

6,216 

10.071 

6,623 

6, 265 

4,402 

2,878 

2,301 

2,170 

7,902 


2.87  , 

6.47 

5.99 

4.54 

2.29 

3.71 

2.44 

2.81  , 

1.62  ! 

1.06  ' 
.85  ' 
.80  ' 


3.31 
6.74 
6.90 

.5.0: 

2.64 
4.14 

2.  HI 
2.66 
1.81 
1.22 
.95 
.92 


2.91 


39.  r 
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BROAD  RIVER   (OF  (4EOROIA)   NEAR  CARLTON,  GA. 

This  station  was  established  May  27,  1807,  by  M.  R.  Hall.     Tho 
^a^e  is  now  maintained  and  the  observer  paid  by  the  Ignited  States 
AVeather  Bureau.     The  station  is  located  at  the  Seaboard  Air  Line 
KRilroad  bridge  3  miles  east  of  Carlton,  Ga.,  and  2  miles  above  the 
mouth  of  the  South  Fork.     The  boxed  chain  gage  is  l)olt.ed  tx)  the 
gcuard  rail  with  its  bottom  resting  on  the  upstream  end  of  the  cross- 
ties.     The  center  of  the  pulley  is  39.5  feet  from  the  initial  point  for 
soundings.     The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  54  feet.     The  observer  is  S.  P.  Powers,  jr.,  who  reads  the 
cca^^  once  daily.    Discharge  measurements  are  made  from  the  up^t  ream 
side  of  tlie  railway  bridge  to  which  the  gage  is  attached.     This  is  an 
iron  deck  bridge  in  two  spans  of  125  feet  each,  with  trestle  approaches 
340  feet  long  on  the  left  bank  and  50  feet  long  on  the  right  bank.     The 
base  of  the  rail  of  the  track  is  about  51  feet  above  low  water.     The  ini- 
tial point  for  soundings  is  the  end  of  the  iron  bridge  on  the  right  bank 
upstream  side.     The  channel  above  and  below  the  station  is  straight 
for  500  feet.     The  right  bank  is  high  and  wooded  and  is  not  liable  to 
overflow.     The  left  bank. is  low  for  about  400  feet  and  is  then  high 
and  rock3\     It  overflows  at  a  gage  height  of  about  16  feet.     The  bed 
of  the  stream  is  of  sand  and  gravel  and  is  somewhat  changeable. 

Bench  mark  No.  1  is  the  top  of  the  upstream  iron  girder  under  the 
cross-ties  at  a  point  about  40  feet  from  the  initial  point  for  soundings. 
Its  elevation  is  51  feet  above  gage  datum.  Bench  mark  No.  2  is  the 
top  of  the  capstone  of  the  right  bank  pier  at  a  point  under  the  upstream 
side  of  the  end  of  the  bridge.  Its  elevation  is  30.78  feet  above  the 
gage  datum.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock  in 
the  railroad  cut  1,135  feet  from  the  west  end  of  the  iron  bridge,  11  feet 
north  of  the  center  of  the  track,  and  at  about  the  same  elevation  as  the 
bottom  of  the  cross-ties.  Its  elevation  abovp  gage  datum  is  57.67 
feet.     Gage  datum  is  384  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharye  mecumretnents  of  Broad  River  near  Carlton,  Ga,,  in  1003. 


Date. 


March21 J.M.Giles 

May  8 .do 

June  11 -   do 

Angnst  14 do 

September  16 ._do 

October  29 ' do 

Decembers i do 


' 

• 

Hydrofn*apher. 

Oaffe 
height. 

DlHr.harg<e. 

Feet. 

Second-feet. 

Hies . . 

4.55 

2,592 

8.10 

1,242 

8.65 

1,766 

2.70 
4.52 

958 

2, 435 

—  _.-. .  — .. 

2.16 

606 

- 

2.20 

628 
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[NO.  «*. 


Mean  daily  gage  height,  in  feet. 

Mar. 


Day. 


Jan.  I  Feb. 


1. 
2. 
3. 
4. 
5. 


8. 

9 

10. 
11. 
12. 
13. 
U. 
IB. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


3.00 
3.10 
3.90 
3.70 
3.40 
3.10 
3.00 
2.80 
2.80 
2.80 
2.90 
4.90 
4.70 
8.50 
8.20 
3.10 
2.90 
2.90 
2.80 
2.80 
2.90 
2.80 
2.70 
2.90 
3.10 
3.00 
2.90 
3.10 
3.70 
4.30 
3.40 


3.10 
3.00 
3.00 
7.00 
7.80 
5.20 
3.80 
17.60 
11.20 
5.00 
6.50 
10.40 
7.60 
4.40 
4.00 
3.80 
18.10 
12.70 
4.90 
4.10 
3.80 
3.70 
3.50 
3.40 
3.30 
3.30 
3.20 
6.00 


of  Broad  River  near  Carlton,  Oa.,for  190,i. 

Nov.  Dec. 


Apr. 


7.90 
5.20 
4.00 
3.70 
3.60 
3.70 
3.70 
8.80 
3.60 
4.30 
5.70 
6.80 
4.60 
3.90 
3.70 
3.60 
3.40 
3.40 
8.30 
8.20 
4.10 
5.50 
13.20 
21.00 
10.70 
5.00 
4.40 
4.20 
5.40 
9.00 
9.00 


May. I  Jane.  Jnly.Aug.  Sept.   Oct. 


I  5.80 
I  4.40 
I  4.20 
I  4.40 
!  4.00 
j  o.  80 
3.70 
4.10 
4.80 
4.10 
3.80 
3.60 
3.60 
6.80 
5.50 
4.00 
3.70 
3.60 
3.50 
3.50 
3.50 
3.40 
3.40  i 
3.30 
3.30 
3.40 
3.40  < 
3.30  i 
3.30 
3.20  i 


3.20  I 

3.10  I 

3.10  \ 

3.70  I 

3.50  I 

3.20 

8.10 

3.10 

3.10 

3.00 

3.00 

2.90 

3.00 

3.20 

3.00 

3.30 

3.10 

3.10 

3.00 

8.00 

3.20 

3.00 

3.00 

2.90 

2.90 

2.80 

2.80 

2.90 

2.80 

2.90 

4.00 


4.30 
4.60 
6.00 
4.50 
4.60 
6.10 
8.00 
6.00 
4.80 
4.40 
3.60 
4.80 
3.90 
3.30 
3.20 
3.10 
8.10 
3.00 
3.00 
2.90 
3.10 
2.90 
2.80 
2.80 
2.70 
2.70 
3.10 
5.60 
3.60 
3.30 


3.00 
2.90 
3.00 
3.40 
2.90 
2.80 
3.30 
2.90 
2.80 
2.70 
2.70 
3.20 
5.50 
4.90 
8.30 
2.90 
2.80 
2.70 
2.70 
2.60 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.30 
2.40 
2.70 
2.80 


3.10 
2.70 
3.10 
3.50 
3.70 
3.20 
3.60 
2.50 
2.40 
2.40 
5.30 
3.30 
2.70 
2.70 
4.70 
4.00 
2.90 
7.30 
4.00 
3.60 
2.80 
2.70 
2.60 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
2.30 
2.30 


2.20  I 
2.20  ' 

2.20 : 

2.10  i 

2.10 

2.10 

2.20 ; 

2.20  ' 

2.20  I 

2.20  I 

2.10  I 

2.10  I 

2.10 

2.10 

3.20 

4.40 

4.30 

3.20 

2.60 

2.50 

2.50 

2.40 

2.40 

2.40 

2.30 

2.30 

2.30 

2.30 

2.20 

2.20 


2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.30 

2.40 

2.30 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20  ^ 

2.30  I 

2.00 

2.40 

2.30 

2.30 

2.20 

2.20 

2.20 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.20 


2.30 
2.30 
2.90 
3.10 
3.(W 
3.10 
2.») 
2.40 
2.30 
2.30 
2.  .30 
3.80 
2.»l 
2.30 
2.30 
2.30 
2.30 
2.40 
2.30 
2.  .30 

2.:« 

2.30 
2.20 
2.2f) 
2.20 
2.20 
2.20 
2.20 
2.30 
2.20 


2.20 
i.9) 

2.ar» 
2.  an 

2.3) 
2.30 
2.3) 
230 

i.m 

2.  an 
2.ai 

2.30 
2.30 
2.30 
2.30 
2.20 
2.  SO 
2.10 
2.20 
2.50 
2.40 
2,30 
2.20 
2.30 
2.70 
2.W 
2.40 
3.:i) 

2.3) 
3.9) 


Rating  table  for  Broad  River  near  Carlton,  Ga.,from  January  I  to  Decembtr 

SI,  1903. 


1 

I   height.     Di«charKe. 


Feet. 
2.1 

2.2 

2.3 

2.4 

2. 5 

2.6 

2.7 

2.8 

2.9 

3.0 

3.1 

3.2 

3.3 


Second-feet. 
575 

630 

690 


755 


820 
890 
960 
1,030 
1,105 
1,180 
1,255 
1,330 
1,410 


Gage 
heig 


ge 
rht. 


Feet. 
3.4 

3.5 

3.6 

S.i 

8.8 

3.9 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

5.2 


r.        ' 


DiBcharge. 

Second-feet. 
1,490 

1 .  570 

1 ,  655 

1,740 

1 ,  825 

1,910 

2,000 

2.180 

2. 365 

2, 555 

2, 750 

2. 950 

3, 160 


h^fglft.   !  DiB<^l»an?e. 


.a  '  ^^^ 


\\ 


Feet. 
5.4 

5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 

8.0 
8.5 
9.0 


Second-feet . 

3,390 
3,640 
3, 100 
4,160 
4,4:^0 
4,690 
4,960 
5, 230 
5, 500 
6,175 
6.  S.">0 
7, 225 
8,  200 


heig 

Feet. 
9.5 

10.0 

10.5 

11.0 

11.5 

12.0 

12.5 

13.0 

14.0 

15. 0 

16.0 


;  Second-fi*t. 
;      8.  S75 

J       9, 550 

10, 225 


I 


10  Am 

11.575 
12.250 
12, 925 
13, 6(M) 
14,950 
16.3<X) 
17, 650 


Table  well  determined  tip  to  5-feet  gage  height.    Above  this  point  the  tablt^ 
depends  upon  measufepi^nts  made  pr^vion^  to  1903, 
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Estimated  monthly  discharge  of  Broad  River  near  Carlton^  Oa.,for  190S. 

[DrBlnage  area,  702  square  mfles.] 


Montli. 


January... 
Febroary  . 

March 

April 

May 

Jmie 

July 

August 

September 
October... 
NoTember. 
December. 


The  year 


Dtachi 

urgeinsecon 
Minimum. 

960 

dfeet. 
Mean. 

Bun- 
Second- 
feet  per 
square 
mile. 

off. 

Maximum. 

Depth  in 
inches. 

2,850 

1,375 

1.81 

2.09 

19,810 

1,180 

4,688 

6.09 

6.84 

24,400 

1,330 

4,110 

6.89 

6.21 

5,280 

1,880 

2,007 

2.68 

2.98 

2,000 

1,030 

1,270 

1.67 

1.98 

6,850 

960 

2,125 

2.79 

8.11 

3,510 

690 

1,150 

1.51 

1.74 

5,005 

690 

1,887 

1.82 

2.10 

2,365 

575 

818 

1.07 

1.19 

890 

575 

651 

.85 

•  9o 

1,255 

630 

750 

.98 

1.09 

960 

575 
575 

683 
1,747 

.90 

1.04 

24,400 

2.29 

30.75 

SENEGA  RIVER  NEAR  CLEMSON  COLLEGE,  S.  C. 

This  station  was  established  by  M.  R.  Hall  as  a  regular  station  on 
December  8,  1903,  at  which  time  a  boxed  chain  gage  was  installed 
and  the  bench  marks  were  established.  A  vertical  gage  had  been  put 
in  July  19,  1903,  by  F.  A.  Murray,  and  records  obtained  from  it  for  a 
portion  of  the  time.  The  station  is  locatiCd  at  the  iron  wagon  bridge 
about  3  miles  south  of  Clemson  College,  S.  C,  and  about  300  feet  up 
the  river  from  the  crossing  of  the  Blue  Ridge  Railroad,  which  is  a 
branch  of  the  Southern  Railway.  The  bridge  is  a  single  span  of  iron, 
about  157  feet  long,  with  40  feet  of  trestle  approach  on  the  right  bank 
and  70  feet  on  the  left  bank.  At  ordinary  stages  the  channel  is  about 
150  feet  wide.  The  right  bank  is  high  and  will  not  overflow,  but  the 
left  bank  will  overflow  for  a  considerable  width  at  a  gage  height  of 
about  23  feet.  The  bed  of  the  river  is  sandy.  The  current  is  moder- 
ate. At  low  stages  there  is  a  daily  fluctuation  of  about  1  foot  in  the 
gage  heights,  caused  by  the  operation  of  water  powers  above.  On 
this  ac^.ount  the  gage  is  read  twice  each  day,  and  a  mean  of  the  two 
readings  Ls  used.     The  observer  is  M.  L.  Sanders. 

Di&chr*ige  measurements  are  made  from  the  downstream  side  of  the 
bridge,  and  the  initial  point  is  the  center  of  the  tubular  iron  pier  at 
the  right  bank  dowDstream.     The  boxed  chain  gage  is  located  on  the 
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[iro. 


lower  chord  on  the  downstream  side.  The  24-inch  box  extends  from 
20  to  22  feet  from  the  initial  point.  The  chain  is  31.82  feet  long  from 
the  bottom  of  the  weight  to  the  marker.  The  vertical  gage  is  of  2  by 
4  inch  timbers  in  5-foot  sections,  fastened  to  a  scantling  which  is 
clamped  to  the  iron  braces  between  the  cylinders  of  the  right  bank 
pier.  Both  gages  are  in  good  condition,  except  that  mud  accumulat'CS 
at  the  lower  end  of  the  vertical  gage. 

Bench  mark  No.  1  is  the  top  of  the  upstream  cylinder  of  the  right 
bank  pier  at  a  point  marked  *'B.  M."  by  chisel  cuts.  Its  elevation 
is  28.95  feet  above  gage  datum.  Bench  mark  No.  2  is  a  copper  plug 
set  in  rock  on  the  right  bank  under  the  railroad  bridge  and  about  20 
feet  to  the  right  of  the  center  pier.  Its  elevation  is  10.27  feet  above 
gage  datum.  This  rock  is  low  and  has  been  uncovered  by  erosion  of 
the  bank.  Bench  mark  No.  3  is  a  bench  cut  on  the  root  of  a  hickory 
tree  at  the  fork  of  the  roads  about  100  feet  from  the  right  bank  end 
of  the  bridge.    Ita  elevation  is  30.52  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Seneca  River  near  Clemson  College,  8.  C,  in  190S, 


Date. 


July  10 

July  28 

July  29 _ 

August  27 

September  23. 
October  9  _ .  _ . 
December  8  . 


Hydrographer. 


F.  A.  Murray 

do 

do 

do 

do 

J.  M.  Giles... 
W.  E.Hall. - 


Mean  daily  gage  height,  infect,  of  Senecu  River  near  Clemson  College,  S.  C.,for 

190S. 


Day. 

Nov. 

Dec.  ' 

Day. 

Nov. 

Dec. 

1 

2.8 
2.8 
8.6 
4.9 
6.7 
4.7 
3.0 
8.0 

2.40  1 
2.60  , 
2.60  1 
2.70 
2.70 
2.65  1 
2.50  1 
2.40  ; 

9 

8.1 

2.8 
2.8 
2.7 
2.8 
2.6 
2.8 
2.8 

2.40 
2.36 
2.70 
2.45 
2.60 
2.80 
2.66 

2.60 

1 

t 

10 

8 

11 

4 

12 

5 

13 

6 

14 

7 

16 

8 

16 

Day. 

Nov. 

2.9 
3.8 
3.1 

Dec. 

2.80 
2.45 
2.30 

Day. 

Nov. 

Dec. 

17 

25 

2.5 

.q  10 

18 

28 

2.6  '  3.00 

19 

27 

2.6  1  2.30 

20 

3.0 

2.20 

28 

2.6^  3.10 

21 

3.0 

2.30 

29 

2.6   2.60 

22 

2.8 

2.90 

30 

2.6  '  2.00 

23 

8.0 

•2.80 

31 

1  245 

24 

2.8 

2.80 

1 
1 
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Rating  table  for  Seneca  River  near  Clemson  College,  S.  C^from  November  1  to 

December  SI,  190S, 


DiBoharge. 

Dteoharge. 

Feet. 

SSpoond'/wt 

Ftet, 

Seeond-ftet. 

2.2 

550 

8.1 

860 

2.8 

584 

8.2 

895 

2.4 

618 

8.8 

980 

2.5 

652 

8.4 

965 

2.6 

686 

8.6 

1,000 

2.7 

720 

8.6 

1,086 

2.8 

755 

8.7 

1,072 

2.9 

790 

8.8 

1,108 

3.0 

1 

825 

8.9 

1,144 

Oace 
height. 

Discharge. 

t 

Gage 
height 

Discharge. 

Feet 

1 

Second-feet. 

Feet. 

Second-feet. 

4.0 

1,180 

4.9 

1,580 

4.1 

1,218 

5.0 

1,570 

4.2 

1,256 

5.1 

1,610 

4.8 

1,294 

5.2 

1,650 

4.4 

1,882 

5.8 

1,690 

4.5 

1,870 

5.4 

1,780 

4.6 

1,410 

5.5 

1,770 

4.7 

1,450 

5.6 

1,810 

'       4.8 

1,490 

5.7 

1,850 

Table  well  determined  to  4.50  feet  gage  height. 
Estimated  monthly  discharge  of  Serieca  River  near  Clemaon  College,  S,  C. ,  for  190S, 


m 

Month. 

Discharge  In  second-feet. 

V 

MaKimnm. 

MinimTun. 

Mean. 

November 

December 

1,850 
860 

662 
550 

861 
685 

TUGALOO  RIVER  NEAR  MADISON,  S.  C. 

This  station  was  originally  established  July  19, 1898,  at  Cook's  ferry 
and  was  discontinued  December  31,  1901,  when  the  ferry  was  moved. 
It  was  reestablished  July  7,  1903,  by  M.  R.  Hall.  It  is  located  at 
Holcomb's  ferry,  1  mile  west  of  Madison,  S.  C,  and  900  feet  below  the 
Southern  Railway  bridge.  This  station  is  about  1^  miles  above  the 
point  where  the  old  station  was  located.  The  gage  consists  of  a  verti- 
cal timber  in  three  sections.  The  first  section  reads  from  1  to  16  feet 
and  is  attached  to  a  sycamore  tree  on  the  left  bank  about  30  feet,  above 
the  ferry  landing.  The  second  section  reads  from  16  to  22  feet  and  is 
attached  to  a  sycamore  tree  on  the  left  bank,  about  18  feet  above  the 
ferry  landing.  The  third  section  reads  from  21  to  31  feet  and  is 
fastened  to  a  locust  tree  on  the  left  bank  at  the  forks  of  the  road, 
about  175  feet  from  the  ferry  landing.  The  gage  is  read  once  daily 
by  T.  A.  Spencer,  a  farmer.  Discharge  measurements  are  made  from 
the  ferryboat,  which  is  held  in  place  by  a  cable  stretched  across  the 
river,  a  rope  running  from  each  end  of  the  boat  to  a  pulley  on  the 
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cable.  A  small  boat  is  also  used.  The  initial  point  for  soundings  is 
the  side  away  from  the  river  of  the  windlass  used  for  stretching  the 
cable;  it  is  located  ou  the  right  bank.  Distances  are  measured  along 
the  hand  line  which  is  used  to  pull  the  boat  across  the  river. 

The  bed  of  the  river  is  sandy  and  the  current  is  moderately  swift. 
The  channel  is  about  160  feet  wide  and  is  fairly  uniform  in  width  and 
general  appearance  for  some  distance  above  and  below,  the  current 
being  moderately  swift  and  the  channel  straight  for  1,000  feet  or  more 
both  above  and  below  the  station.     The  banks  are  both  moderatelv 

•r 

high,  but  will  overflow  for  about  200  feet  on  right  bank  and  250  feet 
on  the  left.  Both  are  open  and  cultivated  except  a  few  trees  along  the 
edge  of  the  river.  These  conditions  make  it  possible  to  obtain  fairly 
good  float  measurements  at  time  of  floods. 

Bench  mark  No.  1  is  a  nail  in  a  willow  tree  on  the  right  bank  20  feet 
below  the  ferry  landing.  It  is  7  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  consists  of  two  large  nails  in  the  locust  tree  to 
which  the  third  section  of  the  gage  is  attached.  They  are  at  an  ele- 
vation of  22  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a 
copper  plug  set  in  solid  rock  on  the  north  side  of  the  railroad  lOJ  feet 
from  the  north  rail  and  about  400  feet  east  of  the  east  end  of  the 

« 

Southern  Railway  bridge.  Its  elevation  is  44.27  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  4  is  the  Geological  Survey  standard 
plate  bench  mark  on  the  right  bank  pier  of  the  Southern  Railway 
bridge.  Its  elevation  is  35.37  feet  above  the  zero  of  the  gage,  and 
665  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Tugaloo  River  near  Madison^  S,  C,  in  190S, 


Date. 


June  24 

July? 

Jnly9 

July  31 

August  28 

September  24 
Ctetober  9 


Hydrogrrapher . 


J.  M.  Giles... 
M.R.Hall... 
F.  A.  Murray 

do 

do 

do _ 

J.  M.  Giles.. - 


Gag© 
heignt. 


4.00 
3.69 
3.40 
2.84 
2.18 
1.94 
2.23 


Discharge. 


Second-feet. 

1,927 

1,677 

1,535 

1,091 

796 

715 

927 


BOTT.] 
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Mean  daily  gage  height,  - 

in  feet,  of  Tugaloo  River  \ 

near 

Madison,  t 

S.C. 

,for 

1903. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.80 
8.00 
1.80 
1.80 

Day. 

July. 'Aug. 

Sept. 

Oct. 

1.70 
8.40 
8.00 
1.80 
1.80 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

Nov. 

Dec. 

1 

8.80 
5.40 
4.60 
4.80 
8.40 
8.90 
2.80 
2.70 
2.50 
8.40 
8.00 
8.80 
8.70 
8.60 
8.70 
4.80 

8.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.80 
1.70 
1.70 
1.70 
4.10 
6.60 

1.70 
1.70 
1.90 
1.80 
1.70 
1.70 
1.80 
2.40 
8.40 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.60 

1.80 
1.90 
8.80 
8.80 
8.00 
8.50 
8.10 
1.90 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 
1.90 

17 

3.30    4.90 
8.80    8.80 

81)0 
8.50 
8.80 
8.10 
8.00 
8.00 
1.90 
1.90 
1.90 
1.80 
1.90 
1.90 
1.80 
1.70 

1.80 
8.80 
8.80 
1.90 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 

1.70 

2 

18 

1.70 

3 

19 

8.10 
8.10 
8.00 
2.90 
8.90 
2.80 
2.70 
2.70 
2.70 
2.60 
8.10 
2.70 
8.90 

8.90 
8.70 
800 
8.60 
8.60 
8.40 
8.80 
2.80 
8.80 
8.10 
8.10 
8.10 
8.00 

1.50 

4  

80 

1.70 

5 

81 

8.90 

6 

88 

8.00 

7 

8 

3.70 
&70 
8.40 
3.60 
3.90 
4.40 
4.60 
4.10 
8.60 
'8.90 

88 

84 

1.90 
l.fO 

9 

10 

11 

86 

26 

27 

l.CO 
8.00 
1.90 

12 

18 

88 

89 

1.80 
1.80 

14 

80 

1.80 

15        ...  . 

81 

1.80 

16 

Bating  table  for  Tkigaloo  River  near  Madison,  8.<y.  ,from  Jtdy  7  to  Dece7nber.ii,  19()S. 


Gaoe 
bei^t. 


Feet. 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 


Discharge. 

Gage 
height 

Seeand-feet. 

Feet. 

510 

2.5 

552 

2.6 

506 

2.7 

640 

2.8 

686 

2.9 

732 

3.0 

780 

8.1 

828 

8.2 

878 

3.8 

928 

3.4 

1 

8econd-feet. 
980 
1,032 
1,086 
1,140 
1,195 
1,250 
1,310 
1,370 
1,430 
1,495 


Gage 
height. 


Feet. 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

1,560     , 

4.5 

1,680     ! 

4.6 

1,700 

4.7 

1,775    ! 

4.8 

1,850 

4.9 

1,925 

5.0 

2,000 

5.4 

2,080    . 

5.6 

2,160 

2,240 

Discharge. 

Second-feet. 
2,320 
2,400 
2,480 
2,560 
2,640 
2,730 
3,040 
3.200 


Table  well  determined  between  gage  heights  1.8  and  4  feet. 

Estimated  monthly  discharge  of  Tugaloo  River  near  Madison,  8.  C.,for  190S. 

[Drainage  area,  698  square  miles.] 


Month. 


July7-31_ 
Angost  ... 
September 
October . . . 
November. 
December - 


Discharge  in  seoond-feet. 


Maximum. 


2,320 
3,040 
3,200 

928 
1,250 

980 


Minimum. 


1,032 
732 
596 
552 
552 
510 


Mean.' 


1,441 
1,283 
874 
634 
720 
628 


Run-off. 


Second- 
feet  i>er 
square 
mile. 


2.43 
2.16 
1.47 
1.07 
1.21 
1.05 


Dei>th  in 
inches. 


2.26 
2.49 
1.64 
1.23 
1.35 
1.21 
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MISCELLANEOUS  MEASUREMENTS  IN  SAVANNAH  RIVER  DRAINAGE 

BASIN. 

EighteenmUe  Creek, — This  stream  was  measured  3|  miles  southeast 
of  Calhoun,  S.  C.  The  bench  mark  is  the  top  of  downstream  end  of 
cap,  35  feet  from  right-bank  end  of  bridge. 

Discharge  measurements  of  EighteenmUe  Cfreek Similes  southeajst  of  CaUumn,  S,  C. 


Date. 


Heiffhtof 

bencn  mark    Diacharge 
above  water. 


July  11 

July  30. 

September  23 


5.43 
8.12 
8.08 


Second-fett. 

3d2 

4«< 
51 


TivelvemUe  Creek. — This  .stream  was  measured  1  mile  northwest  of 
Calhoun,  S.  C.  The  bench  mark  is  the  top  of  downstream  comer  of 
lef t-bank  pier. 

Discharge  measurements' of  Twelvemile  Creek  1  mile  northwest  of  Calhoun,  S.  C. 


Date. 


Heiffht  of 
bench  mark 
above  water. 


July  11 

July  30 

September  23 


DIscbarKe. 


Chauga  Creek. — This  stream  was  measured  at  Bryan's  bridge,  2 
miles  east  of  Fort  Madison,  S.  C.  The  bench  mark  is  a  spike  in  a 
sycamore  sapling,  100  feet  above  bridge  on  left  bank. 

Discharge  measurements  of  Chauga  Creek  1  mile  east  of  Fort  Madison,  S.  C. 


Date. 


Aujjrust29 

September  24 


Heiffht  of 
bencn  mark 
aboTe  water. 


3.00 
3.25 


Diacbanc^. 


Secondftti. 


Brier  Creek. — ^At  Ray's  bridge,  3^  miles  northeast  of  Waynesboro, 
Ga.,  this  stream  was  discharging  246  second-feet  on  October  12, 1903, 
when  the  water  surface  was  9.66  feet  below  end  of  plank,  43  feet  from 
right-bank  end  of  bridge,  downstream  side. 
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Mcintosh  Creek. — One  mile  south  of  Waynesboro,  Ga.,  this  stream 
liad  a  discharge  of  3.7  second-feet  on  October  12,  1903. 

Scmth  Broad  River, — At  Carlton,  Ga.,  this  stream  had  a  discharge 
of  219  second-feet  on  October  12,  1903. 

TaRulah  River, — At  Tallulah  Falls,  Ga.,  this  sti-eam  had  a  dis- 
cbarge of  698  second-feet  on  Jnne  23,  1903;  gage  height  (old  gage), 
1.96  feet. 

OGKECHEE  BIVER  DRAINAGE  BASIN. 

Ogeechee  River  is  formed  by  the  junction  of  Williamsons  Swamp 
Creek  and  Rocky  Comfort  Creek  in  Jefferson  County,  Ga.,  and  drains 
a  small  basin  in  southeastern  Georgia  lying  between  the  Savannah  and 
Altamaha  basins.  Ogeechee  River  runs  in  a  southeasterly  direction 
and  empties  into  the  Atlantic  Ocean.  Its  main  tributary  is  Cannoochee 
River,  which  rises  in  Emanuel  County,  Ga.,  and  flows  southeast,  join- 
ing the  Ogeechee  about  20  miles  from  the  Atlantic  Ocean.  The  streams 
in  this  basin  run  through  a  country  that  is  mastly  low.  The  current 
is  generally  good,  but  the  fall  available  for  power  is  probably  small. 
The  bank  on  one  side  or  the  other  of  the  stream  is  generally  low  and 
swampy.  During  1903  the  United  States  Geological  Survey  main- 
tained the  following  stations  in  this  basin  under  the  direction  of 
M.  R.  Hall :  Williamsons  Swamp  Creek  at  Davisboro,  Ga. ;  Ogeechee 
River,  near  Millen,  Ga. ;  and  Cannoochee  River,  near  Groveland,  Ga. 

CANNOOCHEE  RIVER  NEAR  GROVELAND,  GA. 

This  station  was  established  June  12,  1903,  by  F.  A.  Murray.  It  is 
located  at  Moody's  bridge,  3  miles  south  of  Groveland,  Bryan  County, 
Ga.  The  vertical  gage  is  in  three  sections.  The  first  section  is  a  1^ 
by  4  inch  pine  board,  reading  from  1  to  5  feet,  with  brass  figures  for 
footmarks.  The  second  section  is  a  pine  rod  i  inch  by  4  inch  and  12 
feet  long,  marked  with  brass  tacks.  These  sections  are  nailed  to  the 
right  side  of  the  upstream  post  of  the  fourth  bent  from  the  right  bank. 
From  17  to  20  feet  thejwst  is  graduated  to  feet  and  half  feet  with  nails 
and  brass  figures.  These  sections  are  opposite  a  point  61  feet  from 
the  initial  point  for  soundings.  A  third  section  of  the  gage  reading 
from  5  to  10  feet  is  fastened  to  a  gum  tree  on  the  left  bank  25  feet 
above  the  bridge.  This  gage  faces  the  bridge  and  is  used  for  the 
stages  which  it  covers.  The  observer  is  J.  M.  Edwards,  who  reads 
the  gage  once  each  day.  Discharge  measurements  are  made  from 
the  downstream  side  of  the  9-span  wooden  highway  bridge.  The 
initial  point  for  soundings  is  the  outer  edge  of  the  post  which  sup- 
ports the  end  of  the  hand  rail  of  the  downstream  side  of  the  bridge 
on  the  left  bank.  The  channel  is  straight  for  about  300  feet  above 
and  for  about  400  feet  below  the  station.  The  current  is  swift  in  the 
main  channel  and  sluggish  near  the  banks.     Both  banks  are  of  clay 
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and  sand  and  overflow  at  from  15  to  16  feet  gage  height.  The  bed  of 
the  stream  is  of  silt  and  is  shifting.  There  is  but  one  channel  at  all 
stages  up  to  the  height  at  which  the  river  overflows  its  banks. 

Bench  mark  No.  1  is  the  top  of  the  bridge  floor  at  the  fourth  bent 
from  the  left  end  of  the  bridge  on  the  upstream  side  opposite  a  point 
61  feet  from  the  initial  point  for  soundings.  The  point  is  marked  by 
a  cross  and  the  letters  B.  M.  cut  in  the  floor.  It  is  at  an  elevation  of 
20  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  spike  in  a 
pine  tree  which  stands  near  the  upstream  side  of  the  road  15  feet 
from  the  left  end  of  the  bridge  and  9  feet  upstream  from  the  line  of 
the  edge  of  the  bridge.  It  is  at  an  elevation  of  20.12  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  3  consists  of  two  large  wire  nails 
driven  into  the  tree  to  which  the  third  section  of  the  gage  is  fastened 
at  a  gage  height  of  5.30  feet.  Two  more  nails  are  also  driven  at  the 
8-foot  mark. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Cannoochee  River  near  Oroveland^  Ga.,  in  1903. 


Date. 


Jtme  12 

June  28 

July  17 

Do 

Atignst  21 

OctoberO  .... 
November  18. 
December  29  . 


Hydrographer. 


F.  A.  Murray 

do 

do : 

do 

do 

do 

do 

do 


Qt 
hei^t. 


Discharge. 


Foet, 

12.90 
5.20 
9.97 
9.92 

15.11 
4.45 
5.05 
6.20 


Seamd-feet 

3,467 

734 

2,234 

2,562 

4,125 

463 

734 

1,014 


Mean  daily  gage  height,  in  feet,  of  Cannoochee  River  near  Oroveland,  Ga,yfor 

1903. 


Day. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nor. 

Dee. 

1 

9.80 
8.00 
6.90 
6.40 
6.10 
6.90 
5.90 

2.60 
2.60 
2.60 
2.70 
8.20 
4.30 
6.00 
6,70 
6.70 
5.60 
4.90 

5.60 
5.10 
5.00 
4.60 
4.80 
4.90 
4.60 
4.20 
4.00 
8.80 
&70 

6.70 
5.40 
5.80 
5.10 
4.80 
4.70 
4.00 
4.00 
4.60 
4.80 
4.20 

8.80 
&90 
5.40 
6.20 
6.70 
6.90 
6.60 
6.20 
5.90 
5.60 
5.20 

4.40 

t 

2 

4.30 

1 
8 

4. 3D 

4 1 

i.fO 

5 

4.10 

6 

4.10 

7 

a90 

8 

6.40 

&» 

9 

5.90 
6.80 
8.70 

aao 

10 

460 

U 

4.60 

lOYT.] 
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Mean  daily  gage  height,  in  feet,  of  Cannoochee  River,  etc. — Continudd. 


Day. 

Jnne. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

12 

10.60 
9.70 
9.50 
9.80 
9.60 

10.00 
0.50 
8.90 
8.80 
5.50 
5.80 
4.90 
3.70 
8.50 
8.80 
8.80 
&80 
8.00 
8.90 
2.70 

4.50 

4.90 

7.80 

8.10 

10.10 

11.10 

17.20 

16.70 

16.00 

15.80 

15.00 

16.00 

15.80 

15.10 

18.80 

18.00 

10.40 

8.50 

7.00 

6.00 

8.60 

&70 

8.80 

7.70 

18.80 

17.80 

18.00 

17.80 

16.60 

16.70 

U.10 

18.20 

11.80 

9.00 

8.80 

7.80 

6.60 

6.80 

6.10 

4.00 
8.90 
8.80 
8.80 
8.70 
8.70 
5.70 
7.90 
8.80 
9.40 
8.90 
7.90 
6.60 
6.00 
5.40 
4.70 
4.40 
4.80 
4.00 

aoo 

5.00 
4.80 
4.70 
4.70 
4.60 
4.50 
5.00 
5.00 
4.60 
4.50 
4.40 
4.80 
4.00 
4.00 
4.10 
4.50 
4.60 
4.60 
4.80 

4.60 

13 

4.80 



14 

4.80 

15 

4.80 

IB 1 

4.80 

17 

4.10 

18 

8.80 

19 ' 

8.90 

90 ' 

&80 

« 

8.90 

22 

4.00 

29 

5.20 
5.70 
5.60 
5.70 
5.80 
6.60 
8.10 
9.00 

4.10 

2A 

4.00 

25 

4.00 

26 

4.40 

27 

5.80 

28 

5.60 

20 

6.20 

ao 

6.90 

81 

7.70 

Mating  table  for  Cannoochee  River  near  Oroveland,  Ga,,from  June  9S  to  Decem- 
ber SI,  190S, 


Oacre 
hei^t. 

Discharge. 

Oase 
height. 

Discharge. 

Gaffe 
height. 

Discharge. 

Gaffe 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

F^et. 

Secondrfeet. 

Feet. 

Second-feet, 

2.6 

142 

8.9 

816 

6.4 

1,160 

9.0 

2,060 

2.7 

151 

4.0 

338 

6.6 

1,220 

9.5 

2,235 

2.8 

160 

4.2 

389 

6.8 

1,290 

10.0 

2,410 

2.9 

170 

4.4 

451 

7.0 

1,860 

10.5 

2,585 

8.0 

180 

4.6 

520 

7.2 

1,430 

11.0 

2,760 

8.1 

191 

4.8 

590 

7.4 

1,500 

11.5 

2,935 

8.2 

203 

5.0 

660 

7.6 

1,570 

12.0 

8,110 

8.8 

216 

5.2 

730 

7.8 

1,640 

12.6 

8,286 

8.4 

280 

5.4 

800 

8.0 

1 

1,710 

13.0 

3,460 

8.5 

245 

5.6 

870 

'      8.2 

1,780 

13.5 

3,635 

8.6 

261 

5.8 

940 

8.4 

1,850 

14.0 

3,810 

8.7 

278 

6.0 

1.010 

8.6 

1,920 

8.8 

296 

6.2 

1,080 

8.8 

1,990 

Table  not  well  determined  below  4.45  feet  gage  beight  and  above  15  feet  gage 
height.  Above  4.60  feet  gage  height  the  curve  becomes  a  tangent,  with  difference 
of  85  per  tenth. 
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Estimated  monthly  discharge  of  Cannoochee  River  near  Qrovdand,  Ga.^/ar  r 


Month. 


June  23-80 

July 

August  ... 
September 
October . . . 
November. 
December . 


Diacharge  in  second-feet. 


Maximum. '  Minimmn.  '    Meu. 


2,060 
2,620 

5,210 
2,200 
1,325 
1,605 


730 

151  I 

143 

261 

278 

2d6 

296 


1.  a: 

2.  li«' 

m 


OGEECHEE  RIVER  NEAR  MILLEN,  GA. 

This  station  was  established  June  20, 1903,  by  F.  A.  Murray.  It  b 
located  at  Daniel's  toll  bridge,  1  mile  west  of  Millen,  Ga.  The  gage 
is  a  vertical  seven-eighths  inch  by  4-inch  pine  rod,  graduated  to  feet 
and  tenths  and  numbered  with  tacks  from  zero  to  10  feet  and  with 
brass  figures  from  10  to  12  feet.  The  rod  is  nailed  to  the  upstream 
post  of  the  third  bent  from  the  toll  house.  The  gage  was  read  once 
daily  during  1903  by  T.  J.  Lane,  the  tollkeeper.  Discharge  measure- 
ments were  made  from  the  upstream  side  of  the  wooden  highway 
bridge  to  which  the  gage  is  attached.  The  bridge  is  at  an  angle  of 
about  45°  to  the  current.  The  initial  point  for  soundings  is  the  end 
of  the  hand  rail  at  the  tollhouse  on  the  left  bank,  upstream,  side  of  the 
bridge.  The  channel  is  straight  for  about  300  feet  above  and  about 
500  feet  below  the  bridge.  The  current  is  swift  in  the  main  channel 
and  sluggish  near  the  banks.  The  right  bank  is  low  and  overflows. 
There  is  a  trestle  approach  for  about  300  feet  over  low,  swampy  land 
on  this  side  of  the  river.  The  left  bank  is  lower  than  the  right  bank, 
the  swamp  extending  back  from  the  river  about  one-fourth  of  a  mile. 
The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but  one 
channel  at  ordinary  stages,  but  several  channels  at  high  water. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  cap  of  the 
first  bent  from  the  tollhouse.  It  is  12  feet  above  the  zero  of  the  g&ge. 
Bench  mark  No.  2  consists  of  a  notch  and  nails  in  the  corner  of  the 
tollhouse  next  the  river.  They  are  18  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  3  is  the  center  of  the  head  of  a  large  cut  nail 
driven  horizontally  in  a  small  hickory  tree  on  the  left  bank  about  5u 
feet  below  the  bridge.  Its  elevation  is  6.32  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  4  is  a  cut  on  the  sloping  base  of  a  hickory 
tree  at  the  edge  of  the  water  on  the  left  bank,  about  70  feet  above  the 
bridge.  A  large  nail  is  driven  vertically  in  the  cut.  Its  elevation  is 
5.48  feet  above  the  zero  of  the  gage.     The  station  was  discontinued 


lOTT.] 


OGEEOHEE  BIYER   DRAINAGE   BA8IK. 


75 


X>e€ember  31,  1903,  on  account  of  poor  conditions  for  accurate  meas- 
'nrement  of  the  flow. 

The  observations  at  this  station  daring  1903  have  been  made  under 
tihe  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meaturements  of  Ogeeohee  River  near  Mitten,  Oa. ,  in  1903, 


Date. 


Jiiiie20 

JnlyiJO 

October  10  . . 

Do. 

November  20. 


Hydrograpber. 


F.A.Murray 
M.R.Hall... 
F.  A.  Mnrray 

do 

do 


Qaffe 
height. 

Feet. 
5.06 
2.35 
2.08 
2.09 
4.00 


Discharge. 

Second-feet, 
1,548 
515 
470 
519 
889 


Mean  daily  gage  height,  in  feet  ^  of  Ogeeohee  River  near  MUlen,  Oa.^for  1903. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.00 
5.70 
5.50 
5.30 
5.80 
5.30 
5.20 
5.00 
5.40 
5.80 
5.50 
5.70 
6.20 
6.40 
6.40 
6.30 
6.40 
6.80 
6.00 
5.70 
5.40 
5.00 
4.60 
4.00 
8.60 
8.80 
3.00 
2.80 
2.60 
2.60 
2.30 

2.30 
2.40 
2.70 
3.00 
8.10 
a40 
8.80 

4.ao 

4.10 
8.90 
8.60 
3.80 
3.10 
3.00 
3.30 
3.50 
8.90 
4.00 
4.20 
4.80 
6.70 
6.00 
5.90 
5.70 
5.50 
5.80 
5.10 
4.80 
4.00 
3.80 
2.60 

2.40 
2.30 
.     2.30 
2.30 
2.20 
2.20 
2.10 
2.00 
1.90 
1.90 
i.80 
1.70 
1.50 
1.00 
1.90 
4.10 
4.90 
5.50 
5.80 
5.40 
&10 
4.90 
4.80 
4.70 
4.50 
4.10 
8.50 
3.00 
2.70 
2.80 

2.60 
2.40 
2.30 
2.20 
2.10 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.80 
2.80 
8.40 

aso 

4.00 
4.00 
4.00 
4.00 
4.00 
3.80 
8.40 
3.00 
2.80 
2.60 

2.00 
2.60 
2.70 
2.90 
3.00 
3.20 
3.50 
8.80 
4.00 
4.20 
4.  SO 
4.00 
4.70 
4.80 
4.70 
4.50 
4.30 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 

4.00 

2 

3.90 

3..    .                

8.80 

4 

8.80 

5                       

&80 

6 

8.70 

7 

8.70 

8            ; 

aTO 

9 

3.70 

10                

8.70 

11 - - 

12 

6.60 
7.10 
6.90 
6.70 
6.00 
6.50 
6.20 
5.90 
5.50 
5.20 
5.00 
4.80 
4.80 
4.90 
4.80 
4.60 
4.70 
6.10 
5.50 
5.80 

a  70 
8.80 

13 

a  80 

14 

a  80 

15 

k90 

16 

8.90 

17 

4.00 

18 

4.00 

19 

4.00 

20 

4.00 

21 

4.00 

22 

4.10 

23 

4.20 

24 

4.80 

25 

4.40 

26 

4.50 

27 

4.70 

28 

4.90 

29 

5.10 

ao 

6.80 

81 

5.60 

76 
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Rating  table  for  Ogeechee  River  near  Mitten^  Qa.  ^from  June  11  to  Decemb^SI^  1905. 


Gage 
height 

Discharge. 

Gkupe 
height. 

Discharge. 

Qage 
height. 

Discharge. 
Secondrfeet. 

Oage 
1  height. 

]     F>et. 

1 

Diocfaarge.  1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

I 

1  Second'/eet. 

1.5 

418 

2.8 

595 

4.1 

938    1 

1 

5.4 
5.5 

1,860 

1.6 

428 

2.9 

611 

4.2 

980 

1 

1,960    ' 

1.7 

440 

3.0 

628 

•   4.3 

1,030 

5.6 

2,065    i 

1.8 

452    1 

3.1 

646 

4.4 

1,085 

5.7 

2,170    , 

1.9 

465 

3.2 

665 

4.6 

1,145 

5.8 

2, 275 

2.0 

478 

3.3 

685 

4.6 

1,210 

6.0 

2,490 

2.1 

492 

3.4 

707 

4.7 

1,275 

6.2 

2.710    ' 

2.2 

506 

3.5 

731 

4.8 

1,346 

6.4 

2,980    i 

2.3 

520 

3.6 

757 

4.9 

1,420 

6.6 

3,150 

2.4 

534 

3.7 

785 

5.0 

1,500 

6.8 

8,370 

2.5 

549 

3.8 

816 

5.1 

1,585 

7.0 

3,590 

2.6 

564 

3.9 

850 

5.2 

1,675 

2.7 

579 

4.0 

889 

5.3 

1,765 

i 

Table  not  well  determined. 


Estimated  monthly  discharge  of  Ogeechee  River  near  Millen,  (?a.,  for  190S, 


Month. 


Jnne  11-30 

Jnly 

Angnst  ... 
September 
October . . . 
November 
December 


Discharge  in  second 

Maximnm. 

Minimum.  | 

3,700 

1,210 

2,930 

520 

2,490 

520 

2,065 

418 

889 

478 

1,345 

564 

1,960 

785 

Mean. 


2,183 
1,771 
1,077 
855 
609 
905 
989 


WILLIAMSONS  SWAMP  CREEK  AT  DAVISBORO,  GA. 

This  station  was  established  June  19,  1903,  by  F.  A.  Murray.  It  is 
located  at  the  Davisboro  highway  bridge,  about  200  yards  south  of  the 
Central  of  Georgia  Railroad  station,  which  is  in  the  middle  of  the 
town.  The  gage  is  a  vertical  1  by  3  inch  wooden  rod  10  feet  long, 
graduated  to  feet  and  tenths  with  notches  and  numbered  with  brass 
figures.  The  rod  is  nailed  to  the  left  side  of  the  upstream  post  of  the 
bent  which  supports  the  bridge,  at  a  point  302  feet  from  the  initial 
point  for  soundings.    The  gage  is  read  once  each  day  by  A.  Baker, 
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»,  hotel  proprietor.     Discharge  measurements  are  made  from  the 

upstream  side  of  the  wooden  highway  bridge,  which  is  supported  by 

^MTooden  bents  about  18  feet  apart.    The  initial  point  for  soundings  is 

t^he  outer  edge  of  the  post  which  supports  the  end  of  the  hand  rail  on 

the  left  bank  upstream  side  of  the  bridge.     The  channel  is  straight 

for  about  200  feet  above  and  below  the  station.     The  right  bank  is 

low  and  overflows  at  a  gage  reading  of  4  to  4^  feet.    The  left  bank 

^will  overflow  at  a  gage  height  of  3  feet.    The  bed  of  the  stream  is 

sandy  and  is  slightly  shifting.     There  is  but  one  channel  at  all  stages. 

The  current  is  somewhat  obstructed  by  the  bents  which  support  the 

bridge  at  low  water  and  by  trees  and  brush  on  the  banks  at  high 

water. 

Bench  mark  No.  1  is  the  top  of  the  bridge  floor  at  the  bent  302  feet 
from  the  initial  point  for  soundings  on  the  upstream  side  of  the  bridge. 
The  point  is  marked  with  a  cross  and  the  letters  ''  B.  M."  cut  into  the 
top  of  the  bridge  floor  plank.  Its  elevation  is  11  feet  above  the  zero 
of  the  gage,  which  is  attached  to  the  same  bent.  Bench  mark  No.  2  is 
the  center  of  a  large  wire  nail  driven  horizontally  in  an  ash  tree  which 
stands  in  the  creek  near  the  right  bank  about  40  feet  below  the 
bridge.  The  nail  is  on  the  side  of  the  tree  toward  the  bridge  and  is 
at  an  elevation  of  5.50  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  3  is  the  center  of  a  lai^e  wire  nail  driven  horizontally  in  a  small 
cypress  tree  on  the  right  bank  about  45  feet  below  the  bridge.  The 
nail  is  on  the  side  of  the  tree  toward  the  bridge  and  fs  at  an  elevation 
of  5.50  feet  above  the  zero  of  the  gage.  The  nails  for  both  bench 
marks  are  driven  within  about  one-half  inch  of  the  wood,  from  which 
the  bark  has  been  removed. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meaaurements  of  Williamson's  Swamp  Creek  at  Davisboro^  Oa, ,  in  1903, 


Date. 


June  19 

July  18 

July  29 

Do 

October  13  .. 

Do 

November  21 . 
December  28 


Hydrographer. 


P.  A.  Murray 

do 

M.  R.Hall.. 

do 

F.  A.  Murray 

do 

do 

do 


Oase 
height. 

Fett. 

2.41 

2.58 

1.64 

1.64 

1.72 

1.64 

2.58 

2.69 

Discharge. 

Second-feet. 
83 
100 
46 
45 
47 
41 
94 
97 
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Mean  daily  gage  height^  in  feet^  of  WUliamson^s  Swamp  Creek  at  Davissboro^ 

Oa.,for  190S. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.60 
2.80 
3.30 
3.70 
2.30 
2.30 
6.80 
5.00 
8.50 
8.90 
8.20 
4.80 
3.00 
5.10 
4.70 
3.40 
2.80 
2.60 
2.60 
2.60 
2.30 
2.10 
2.10 
2.10 
2.30 
2.30 
1.90 
1.80 
1.70 
1.80 
1.80 

2.10 
4.00 
2.40 
8.50 
8.00 
2.40 
2.10 
2.00 
1.80 
1.90 
2.10 
2.80 
2.30 
2.20 
2.10 
2.10 
2.30 
2.10 
3.00 
8.80 
3.60 
3.20 
2.10 
2.00 
2.10 
1.90 
1.80 
1.80 
1.70 
1.70 
1.80 

1.80 
1.90 
1.70 
1.70 
1.70 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.80 
1.90 
R.00 
4.00 
3.00 
2.80 
2.60 
1.90 
1.80 
2.00 
1.90 
2.00 
1.00 
1.90 
2.00 
1.90 
1.80 
1.80 

1.70 
1.80 
1.80 
1.70 
1.60 
1.00 

I.eo 

2.00 
2.00 
2.00 
1.90 
1.80 
1.70 
1.70 
1.70 
1.80 
2.00 
4.00 
2.40 
2.10 
2.20 
2.20 
2.10 
2.00 
2.10 
2.00 
2.00 
2.00 
2.10 
2.10 
2.20 

2.10 

2.20 

2.10 

2.40 

4.40 

3.20 

2.90. 

2.60 

2.40 

2.40 

2.60 

2.40 

2.60 

2.00 

2.60 

2.60 

2.60 

2.50 

2.70 

2.60 

2.60 

2.60 

2.60 

2.60 

2.40 

2.40 

2.50 

2.60 

2.50 

2.40 

t,Ui 

2 

2.50 

8 

2.70 

4 

2.80 

5 

2.40 

6 

2.40 

7 ^ 

2.20 

8 

2.30 

9 

2.40 

10 

2.90 

11 

2.00 

12 

2.50 

18.. 

2.60 

14 

2.41) 

16 

2.60 

16 

2.50 

17 : 

2.  SO 

18 1. 

2.50 

19 

2.40 
2.60 
2.60 
2.60 
2.40 
2.30 
2.20 
2.20 
2.20 
4.40 
4.00 
2.90 

2.40 

20 

2.eo 

21 

8.00 

22 

2.80 

28 

2.50 

24 

2.50 

25 •. 

26 

2.80 
8,30 
3.80 

27 

28 

2.00 

29 

2.70 

80 

2.70 

31 

2.70 

Rating  table  for  Williamson's  Swamp  Creek  at  Davisboro,  Oa.^  from  June  19 

to  December  31,  1903, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaffe 

height. 

Discharge. 

Gage 
height. 

Discharge. ! 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.5 

40 

2.7 

101 

3.9 

191 

5.1 

297 

1.6 

44 

2.8 

108 

4.0 

199 

5.2 

306 

1.7 

48 

2.9 

115 

4.1 

207 

5.3 

315 

1.8 

52 

3.0 

122 

4.2 

216 

5.4 

324 

1.9 

57 

3.1 

129 

4.3 

225 

5.5 

334 

2.0 

62 

3.2 

136 

4.4 

234 

5.6 

344 

2.1 

67 

3.3 

143 

4.5 

243 

5.7 

354 

2.2 

72 

3.4 

151 

4.6 

252 

5.8 

364 

2.8 

77 

3.5 

159 

4.7 

261 

6.0 

384 

2.4 

83 

3.6 

167 

4.8 

270 

2.5 

89 

3.7 

175 

4.9 

279 

2.6 

95 

3.8 

183 

5.0 

288 

Table  not  well  determined  above  2.70  feet  gage  height. 
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Est inu tied  vionthly  discharge  of  Williams  ni's  Swamp  Creek  at  Davu^rQ,  Oa., 

in  1903, 


Month. 


June  19-30 

July 

An^nst  ... 
September 
October... 
November 
December. 


Discharge  In  second 

Maximttm. 

Mlnimnm. 

284 

72 

364 

48 

199 

48 

199 

48 

199 

40 

284 

67 

183 

72 

Mean. 


107 
127 
85 
66 
65 
94 
97 


MISCELLANEOUS  MEASUREMENTS  IN  OQBECHEE  RIVER  DRAINAGE 

BASIN. 

Cannoochee  River, — At  Moore's  bridge,  2^  miles  northwest  of  Grove- 
land,  Ga.,  this  stream  was  discharging  1,958  second-feet  on  June  9, 
1903,  when  the  water  surface  was  6.87  feet  below  the  top  of  first  bent 
from  right  bank,  upstream  side  of  bridge. 

Buckhead  Creek, — This  stream  was  measured  at  Daniel's  bridge, 
1  mile  northwest  of  Millen,  Ga.  The  bench  mark  is  the  top  of  first 
bent  from  a  large  cypress  stump  near  the  right  bank,  downstream 
side  of  bridge. 

Discharge  measurements  of  Buckhead  Creek  at  DanieVs  bridge,  1  mile  northwest 

of  Millen,  Oa,,  1903, 


Date. 


June  10  -_ 
June  11  .- 
June  20  .. 
July  18.... 
October  10 


Helffht  of 

bench  mark 

above 

water. 


Discharge. 


Second-feet. 
617 
1,163 
251 
500 
107 


Cannoochee  River. — ^At  bridge  (Hendrix)  1^  miles  from  Claxton, 
Ga.,  this  stream  was  discharging  469  second-feet  on  June  22,  1903, 
when  the  water  surf  ace  was  13.40  feet  below  bridge  floor  at  60  feet 
from  outer  edge  of  post  at  end  of  hand  rail,  right  bank  upstream  side. 

Cedar  Creek, — ^At  1}  miles  northwest  of  Claxton,  Ga.,  this  stream 
was  discharging  11  second-feet  on  June  22,  1903,  when  the  water  sur- 
face was  10.13  feet  below  bridge  floor  at  midstream. 
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BvU  Creek. — ^At  new  bridge  2  miles  southeast  of  ("laxton,  Ga.,  this 
stream  was  discharging  18  second-feet  on  June  22,  1903,  when  the 
water  surface  was  5.40  feet  below  top  of  upstream  end  of  cap  of  first 
bent  from  right  bank. 

LoUs  Creek. — This  stream  was  measured  at  a  foot  log  100  yards 
above  its  mouth,  about  2  miles  northwest  of  Groveland,  Ga.  The 
bench  mark  is  a  large  spike  in  a  9  by  9  post  near  right  bank. 


DUscharge  measurements  of  Lotts  Creek  about  2  miles  northwest  of  Chraceiand^ 

Ga.,  190S. 

Date. 

Heiffht  of 
bench  mark^ 
sboTe  water. 

Diacfaarge. 

Jniie23 _ 

Feet. 
8.00 
9.47 
9.47 

Second-feet 
253 

October  9 

119 

Do 

112 

Willianison*s  Stvamp  Creek  {ivest  prong). — At  Buffalo  Ford,  near 
Sandersyille,  Ga.,  this  stream  was  discharging  16  second-feet  on 
July  2,  1903,  when  the  water  was  at  ordinary  stage. 

WmiamsorCs  Swamp  Creek  {north prong). — At  Jones's  bridge,  near 
Sanderaville,  Ga.,  this  stream  was  discharging  19  second-feet  on  July 
2,  1903,  when  the  water  was  at  ordinary  stage. 

Williamson's  Swamp  Creek. — At  Jordan's  Mill  bridge,  near  San- 
dersville,  Ga.,  this  stream  was  discharging  95  second-feet  on  July  2, 
1903,  when  the  water  was  at  ordinary  stage. 

Ogeechee  River. — At  Harrison's  bridge,  2  miles  west  of  Agricola, 
Ga.,this  stream  was  discharging  24  second-feet  on  October  14,  1903, 
when  the  water  surface  was  19.56  feet  below  the  top  of  bent  at  right 
end  of  bridge  downstream  side. 

LdtUe  Ogeechee  River. — Near  Agricola,  Ga.,  this  stream  was  dis- 
charging 4.2  second-feet  on  October  14,  1903,  when  the  water  surface 
was  13.83  feet  below  top  of  floor  at  hand-rail  brace. 

Ogeechee  River. — At  wagon  bridge  5  miles  northeast  of  Davisboro, 
Ga.,  this  stream  was  discharging  194  second-feet  on  November  20, 
1903,  when  the  water  surface  was  12.20  below  top  of  second  bent  from 
left  bank. 

AliTAMAHA  RIVER  DRAINAGE  BASIN. 

Altamaha  River  is  formed  by  the  junction  of  Oconee  and  the 
Ocmulgee  rivers,  which  unite  at  the  southern  boundary  of  Mont- 
gomery County,  Ga.  Ohoopee  River  is  also  a  tributary  and  enters  it, 
from  the  north  side,  about  50  miles  below  the  junction  of  the  Oconee 
and  Ocmulgee.  The  Altamaha  River  drainage  is  entirely  within  the 
State  of  Georgia.  It  rises  in  the  north-central  part  and  flows  in  a 
southeasterly  direction,  emptying  into  the  Atlantic  Ocean  near  Darien. 
Below  the  junction  of  the  Oconee  and  Ocmulgee  and  for  a  long  dis- 
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tance  above,  on  both  rivern,  there  is  no  great  amount  of  fall.  Steam- 
boat navigation  is  carried  on  from  Darien  to  Macon  on  the  Ocmulgee, 
and  to  Dublin,  and  at  times  to  Milledgeville,  on  the  Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  south- 
easterly direction  to  the  Altamaha.  It  flows  from  the  low  hills  of 
southeastern  Georgia  into  the  flat  pine  lands.  Though  it  has  not  so 
mnch  fall  as  the  more  northern  streams,  it  has  considerable  fall  that 
can  be  developed  into  power. 

Oconee  River  rises  on  the  southern  slope  of  the  Chattahoochee 
Ridge,  in  Hall  County,  and  joins  the  Middle  Oconee  on  the  southwest 
boundary  of  Clarke  County.  From  there  it  flows  in  a  southeasterly 
direction  to  the  Altamaha.  Apalachee  River  is  a  large  tributary 
which  rises  in  Gwinnett  and  W  alton  counties  and  enters  the  Oconee 
near  the  southeastern  corner  of  Morgan  County.  Little  River  enters 
the  main  stream,  at  the  comer  of  Putnam,  Hancock,  and  Baldwin 
counties,  about  15  miles  above  Milledgeville,  Ga.  These  tributaries 
have  much  fall,  and  a  small  part  of  it  is  developed.  The  Oconee  has 
a  fall  of  250  feet  in  45  miles.  It  has  some  very  large  water  powers 
available  from  its  source  down  to  Milledgeville,  where  it  crosses  the 
fall  line. 

Ocmulgee  River,  the  most  westerly  of  the  main  tributaries,  rises  in 
the  north-central  part  of  Georgia  on  the  southern  slope  of  the  Chatta- 
hoochee Ridge  in  Fulton,  Dekalb,  and  Gwinnett  counties.  It  is 
formed  by  the  junction  of  Yellow  and  South  rivers  just  south  of  the 
southern  comer  of  Newton  County.  Yellow  River  rises  in  Gwinnett 
County  and  flows  in  a  southerly  direction  into  the  Ocmulgee.  South 
River  rises  in  Fulton  and  Dekalb  counties  and  flows  in  a  southeast- 
erly direction.  Alcovy  River  joins  the  Ocmulgee  about  5  miles  below 
the  junction  of  the  South  and  Yellow  rivers.  Towaliga  River  enters 
the  Ocmulgee  at  about  the  southwest  corner  of  Jasper  County. 

All  these  tributaries  rise  in  and  flow  through  a  very  hilly  country 
and  have  a  great  deal  of  fall.  Ocmulgee  River  has  a  fall  of  over  210 
feet  in  35  miles.  The  last  fall  of  much  size  is  only  a  few  miles  above 
Macon,  Ga. 

During  1903  the  United  States  Geological  Survey  maintained  the 
following  stations  in  this  basin,  under  the  direction  of  M.  R.  Hall: 
Ohoopee  River  near  Reidsville,  Ga. ;  Oconee  River  near  Dublin,  Ga. ; 
Oconee  River  at  Milledgeville,  Ga. ;  Oconee  River  near  Greensboro, 
Ga. ;  Apalachee  River  near  Buckhead,  Ga. ;  Ocmulgee  River  at  Macon, 
Ga. ;  Ocmulgee  River  near  Flovilla,  Ga. ;  Alcovy  River  near  Coving- 
ton, Ga. ;  South  River  near  Lithonia,  Ga. 

OHOOPEE  RIVER  NEAR  REIDSVILLE,  GA. 

This  station  was  established  June  13,  1903,  by  F.  A.  Murray.     It  is 
located  at  the  wooden  highway  bridge,  commonly  known  as  Shep- 
pards  bridge,  4^  miles  west  of  Reidsville.     The  gage  is  on  the  down- 
ma  »8— 04 6 
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stream  side  of  the  middle  post  which  supports  the  bridge  protector. 
The  section  from  zero  to  8  feet  is  roughly  graduated  with  white  paint 
on  a  1  by  3  inch  pine  strip  which  is  nailed  to  the  post.  From  8  to  10 
feet  the  post  is  graduated  to  feet  and  tenths  with  white  paint,  and 
from  10  to  13  feet  to  feet  and  half  feet.  From  13  to  20  feet  it  is  gradu- 
ated to  feet  with  nails  and  numbered  with  brass  figures.  On  Novem- 
ber 19,  1903,  a  new  1  by  4  inch  section  6  feet  long,  reading  from  3  to 
8  feet,  was  spiked  to  a  pine  plank  which  is  securely  nailed  to  a  cypress 
tree  on  the  left  bank  of  the  river  about  120  feet  above  the  bridge. 
This  section  can  be  extended  to  extreme  high  water  on  the  same  tree, 
and  probably  also  to  low  water. 

Bench  mark  No.  1  is  the  top  of  the  cap  of  the  fifth  bent  from  the 
left  end  of  the  bridge  on  the  upstream  side,  opposite  a  ix)int  106  feet 
from  the  initial  point  for  soundings.  It  is  at  an  elevation  of  20  feet 
above  the  zero  of  the  gage.  Bench  march  No.  2  consists  of  two  nails 
driven  horizontally  in  the  downstream  side  of  a  cypress  tree  on  the 
left  bank  about  120  feet  above  the  bridge.  This  bench  mark  is  8  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Ohoopeje  River  near  Reiilsville,  Oa. ,  in  190S, 


Jnne  18 

Jtine  24 

July  16 

Do 

August  22 .  _  _ 
October  8  . . . 

Do 

November  19 
December  30 


F.A.Murray 

do 

do_ 

do 

do  _ 

do 

do 

do 

do    


Fett. 

12.47 

6.41 

10.34 

10.46 

14.00 

2.84 

2.85 

4.96 

6.69 


Second-fret. 
5,762 
1,692 
3,667 
3, 7o6 
6.441 
476 
462 
1,131 
1,836 


Meati  daily  gage  height j  in  feet,  of  Ohoopee  River  near  ReidsvUle^  Oa»,for  190J, 


Day. 


June. 


1 
2 
3 
4 
5 
6 
7 
8 


July. 


Aug.      Sept. 


Oct.    1  Nov.  '   Dor. 


8.») 
8.30 
8.40 
7.70 
6.80 
6.00  ' 
5.50  ' 
5.50  I 


2.00 
2.10 
2.70 
3.40 
3.70 
4.00 
3.90 
3.30 


-«  I 


4.60 
4.30 
4.50 
4.00 
3.60 
3.40 
3.20 
8.50 


3.30 
3.10 
2.90 
2.80 
2.60 
2.50 
2.70 
2.90 


2.40 
2.40 
2.40 
a  10 
3.90 
4.60 
.5.20 
5.30 


3.91) 
3.:n 
3.«) 

a«^ 
a  a* 
aao 
a  10 
aio 
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Mean  daily  gage  height ,  in  feet,  of  Ohoopee  River,  etc. — Continued. 


D»y. 

June. 

July. 

Avir- 

Sept. 

-Oc't. 

2.90 
2.70 
2.60 
2.80 
2.20 
2.10 
2.00 
2.00 
2.80 
5.00 
6.70 
6.90 
6.60 
5.70 
5.00 
4.60 
8.70 
8.20 
2.90 
2.70 
2.50 
2.80 
2.20 

Nov. 

5.70 
5.00 
5.10 
4.80 
4.70 
4.10 
5.80 
5.40 
5.60 
5.40 
5.00 
4.70 
4.60 
4.40 
4.80 
4.10 
4.00 
4.10 
4.80 
4.40 
4.80 
4.10 

Dec. 

9 

5.70 
6.00 
7.80 
6.60 
6.60 
7.40 
9.70 

10.60 
9.60 
9.60 

10.80 
9.60 
8.10 
6.70 
5.70 
4.70 
4.00 
4.00 
8.70 
8.80 
2.60 
2.60 
2.80 

8.10 

8.00 

4.80 

5.80 

4.60 

3.80 

a80 

8.80 

10.80 

9.90 

10.80 

14.00 

18.80 

14.00 

18.20 

12.00 

11.40 

10.50 

9.00 

7.70 

6.70 

5.50 

4.80 

8.50 
8.80 
8.80 
8.40 
(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
10.80 
10.60 
8.40 
7.80 
6.60 
6.40 
6.80 
4.80 
4.10 
3.90 
8.60 

8.80 

10 > 

8.40 

11 ^ 

aoo 

12 

3.60 

13 

8.60 

14 

3.60 

15.... 

^ 

8.40 

16 

3.80 

17 

8.80 

18 

3.10 

19 ; 

3.00 

80 

2.90 

j81 

3  00 

22 

3.80 

23 

8.30 

24 

25 

26 

6.60 
6.70 
6.90 
7.70 
8.70 
10.80 
9.80 

3.20 
3.80 
3.70 

2f7 

5.80 

28 

6.80 

29 

6.60 

30    

6  70 

31 

6.80 

1  Gage  out 

Mating  table  for  Ohoopee  River  near  Reidsvillej  Oa.^from  June  :^S  to  December 

SI,  190S, 


1 
h^t. 

Discharge. 

Feet. 

Second-feet 

2.0 

280 

2.1 

396 

3.2 

314 

3.3 

836 

2.4 

350 

2.5 

375 

3.6 

400 

3.7 

436 

3.8 

453 

3.9 

480 

3.0 

506 

3.1 

536 

8.3 

565 

Ohige 
height. 


Discharge. 


Feet. 

3.3 
3.4 
3.5 
3,6 
3.7 
3.8 
3.9 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 


Second-feet, 

595 

635 

655 

685 

715 

745 

775 

805 

870 

940 

1,010 

1,080 

1,150 


Feet. 
5.2 
5.4 
5.6 
5.8 
6.0 
6.3 
6.4 
6.6 
6.8 
7.0 
7.3 
7.4 
7.6 


Discharge. 


Second-feet. 
1,330 
1,395 
1,375 
1,455 
1,535 
1,615 
1,695 
1,785 
1,875 
1,695 
3,055 
3,145 
3,235 


SX.  ;  I>i««»"»W- 


heig 


Feet. 

7  8 

8.0 

8.5 

9.0 

9.6 

10.0 

10.5 

11.0 

13.0 

13.0 

14.0 


Secondrfeet. 
3,335 
3,415 
3,665 
3,915 
3,175 
3,465 
3,775 
4, 130 
4,985 
5,860 
6,860 


Table  well  determined  between  2.85  and  10.50  gage  height;  upper  and  lower 
parts  somewhat  uncertain. 
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Estimated  monthly  discharge  of  Ohoopee  River  near  ReidsvUle,  Ga.^  in  19*^^.^ 


Mouth. 


June  24-30 

July- 

August - . 

September  1-12  and  20-80  «. 

October  __ 

November _ 

December 


Discharge  in  sec3ond-feet. 


Maximum. 


3,585 

3,840 
6,860 


Minimum. 


1,740  I 
314 
280 


280 
350 

480 


2,4.x) 

1,872 

2,344 

1,252 

a54 

966 

775 


a  Missing  dates;  gage  out. 
OCONEE  RIVER  AT  DUBLIN,  GA. 

Oconee  River  rises  in  the  northern  part  of  Georgia,  near  Gainesville, 
on  the  southern  slope  of  the  Chattahoochee  Ridge,  which  separat-es 
the  headwaters  of  this  stream  from  the  tributaries  of  Chattahoochee 
River.  It  flows  in  a  southeasterly  direction  and  joins  the  Ocmulgee 
at  the  southern  border  of  Montgomery  County  to  form  the  Altamaha. 
The  drainage  area  is  for  the  most  part  hilly  and  is  made  up  of  culti- 
vated ground  broken  by  extensive  tracts  of  forest. 

A  station  was  established  by  the  United  States  Weather  Bureau  in 
1894  at  Dublin,  Ga.,  about  60  miles  above  the  junction  of  the  Oconee 
with  the  Ocmulgee.  Records  were  kept,  with  the  exception  of  the 
summer  months  of  1896,  until  April  30,  1897,  when  the  station  was 
discoAtinued.  In  1898  discharge  measurements  were  commenced  by 
the  Geological  Survey,  and  on  February  11  an  observer  was  employed 
to  read  the  gage.  On  October  15,  1898,  the  Weather  Bureau  again 
adopted  the  station  and  has  maintained  the  gage  and  furnished  gage 
heights  to  the  Geological  Survey  continuously  since  that  time.  The 
present  observer  is  Roger  D.  Flynt,  who  reads  the  gage  once  daily. 

The  gage  is  a  heavy  timber  bolted  to  the  downstream  side  of  the 
center  pier  of  the  Wrightsville  and  Tennille  Railroad  bridge  in  the 
eastern  part  of  the  city  of  Dublin.  The  bridge  is  a  drawbridge,  ami 
the  pier  to  which  the  gage  is  attached  is  the  circular  center  pier  of 
the  turn  span.  The  gage  is  graduated  to  feet  and  tenths,  and  the 
markings  face  toward  the  right  bahk.  A  secondary  gage  is  attached 
to  a  cypress  tree  on  right  bank  about  200  feet  above  the  railroad 
bridge.  Measurements  are  made  from  the  iron  highway  bridge,  which 
is  500  feet  upstream  from  the  gage.  This  bridge  is  also  a  drawbridge, 
and  consists  of  the  turn  span  between  two  other  spans  of  75  feet  each. 
The  total  length  of  bridge  proper  is  320  feet.  On  the  left  bank,  which 
is  low,  there  is  1,100  feet  of  iron  frame  trestle  approach.  There  is 
also  a  short  trestle  on  the  right  bank,  which  is  high.     The  ordinary 
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liiridth  of  the  river  is  about  235  feet.  At  a  gage  height  of  about  20 
feet  the  left  bank  begins  to  overflow,  and  it  is  practically  covered  to 
end  of  the  approach  at  25  feet.  This  ground  is  thickly  covered  with 
a  brushy  growth,  which  will  no  doubt  cause  the  velocity  of  the  water 
overflowing  it  to  be  small.  The  right  bank  does  not  overflow.  The 
bed  of  the  stream  is  of  loose  rock,  sand,  and  gravel.  The  channel  is 
straight  and  the  current  is  swift  and  fairly  uniform,  except  where  it 
is  broken  by  the  three  bridge  piers.  The  initial  point  for  soundings 
is  the  end  of  the  bridge  at  the  right  bank,  on  the  upstream  side. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  cro8sl)eam 
on  top  of  the  first  tubular  pier  and  is  41.30  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  point  on  the  fifth  step  from  the  bottom 
at  the  south  entrance  of  the  court-house,  0  inches  from  the  east  end 
of  the  step.  Its  elevation  is  82.51  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  3  is  the  top  of  the  granite  water  table  2^  feet  west 
of  the  southeast  comer  of  the  court-house.  Its  elevation  is  80.97  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  4  consists  of  three  large 
nails  driven  into  the  tree  to  which  the  secondary  gage  is  fastened  at 
a  point  3  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  have  been  made  under  the  direc- 
tion of  M.  R.  Hall,  district  hydrographer. 

Discharge  measuremeyits  of  Ocoiiee  River  at  Dublin^  Oa»,  in  190S, 


Date. 


Aprils 

April  4 

Jane  6 

Do 

Jime  15 

July  15 

Angnst  24 

October  6 

November  14 


Hydrographer. 


J.  M.Gile8   -. 

do. 

F.  A.  Murray 
do 


do.-.. 

do.... 

do  .... 

do    .. 

M.  R.  HaU 


Oage 
height. 

1 

Discharge. 

Feet. 

Second-feet, 

15.40 

20,165 

14. 95 

1 

19,802 

8.81 

9,804 

8.51 

9,432 

4.47 

5,017 

5.95 

6,579 

4.61 

4,475 

.12 

1,713 

1.15 

2,472 

Mean  daily  gage  height,  in  feet,  of  Oconee  Riifer  at  Dublin,  Oa,,for  190S. 


Day. 

Jan. 

1... 

1.00 
.00 
2.50 
3.50 
4.00 
5.00 
4.50 

2 

3 

4 

5 

6 

7 

Feb. 

4.80 
8.80 
8.40 
8.40 
4.00 
5.80 
6.00 


Mar. 

7.90 
9.00 
10.01) 
12.00 
13.60 
13.40 
12.40 


Apr. 
15.10 

May. 
8.40 

June. 

July. 
4.20 

Aug. 

Sept. 
0.40 

Oct. 

Nov. 
0.30 

8.30 

O.flO 

0.50 

14.90 

3.10 

2.80 

3.20 

.90 

.40 

.40 

.30 

15.50 

3.00 

4.50 

250 

1.00 

.00 

,80 

.60 

15.00 

8.20 

6.00 

2.20 

2.10 

-.10 

.10 

.80 

14.10 

4.80 

7.  .50 

2.H(» 

4.20 

-.20 

.00 

1.90 

12.90 

6.00 

8.40 

1.80 

4.8C 

-.10 

-.10 

3.80 

10.90 

5.50 

9.30 

2.80 

3.30 

-.20 

.10 

3.00 

Dec. 

0.80 
.80 
.60 
.70 
.80 
.70 
.80 
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Mean  daily  gage  height,  in  feet,  of  Oconee  River,  etc. — Ck>iitiiitied. 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

4..'» 
4.10 
4.60 
4.40 
3.90 
3.50 
3.30 
5.30 
8.60 
9.80 
10.80 
11.50 
10.40 
5.90 
4.20 
3.60 
3.00 
2.70 
2.40 
2.30 
2.30 
2.80 
5.30 
3.80 

Jane. 

10.50 
11.70 
1.3.00 
13.10 
11.20 
8.60 
6.30 
4.70 
3.60 
3.20 
2.70 
2.50 
2.30 
2.20 
2.40 
2.10 
2.60 
2.40 
2.00 
2.10 
8.50 
8.90 
4.70 

July. 

Aug. 

1       • 
Sept. 

Oct. 

0.30 

.60 

.60 

.40 

.20 

.10 

.10 

.00 

.00 

.50 

1.20 

4.80 

3.00 

1.80 

1.60 

.90 

.60 

.50 

.40 

.30 

.20 

.20 

.20 

.30 

Nov. 

Dec. 

1 

8 

4.00 
3.20 
2.60 
2.80 
2.80 
3.60 
4.00 
4.40 
3.90 

i.m 

8.80 
11.00 
21.00 
24.00 
23.40 
22.70 
21.60 
20.00 
18.40 
16.  ff) 
15.40 
15.60 
16.90 
16.80 
15.80 
14.80 
12.00 
8.20 
6.30 
6.30 

11.80 
11.90 
10.80 
9.50 
8.80 
8.60 
8.60 
8.40 
8.60 
8.40 
8.30 
7.70 
0.80 

Koo 

5.90 

7.50 

8.80 

9.80 

11.30 

13.40 

15.10 

17.00 

17.60 

16.70 

8.90 
8.20 
8.80 
9.20 
10.00 
10.50 
10.10 
9.50 
9.00 
8.50 
7.30 
6.00 
5.30 
5.20 
5.40 
6.30 
4.50 
4.10 
3.80 
3.90 
4.70 
4.30 
3.00 

4.80 

5.90 

6.80 

5.20 

3.20 

3.20 

4.00 

5.80 

6.70 

7.80 

6.80 

3.70 

2.50 

2..10 

1.70 

1.30 

1.20 

1.00 

.90 

.70 

.60 

.50 

.50 

.60 

2.00 
1.50 
.90 
1.00 
l.(»0 
1.20 
1.00 
1.20 
2.60 
3.80 
5.40 
6.00 
7.00 
8.00 
8.80 
9.10 
6.00 
2.60 
1.80 
1.60 
1.00 
.90 
.60 
.50 

-0.20 

-  .20 
~  .20 

.10 

-  .10 
.00 
.10 
.50 

2.20 

6.50 

7.60 

9.00 

10.70 

9.90 

9.00 

2.00 

1.50 

1.30 

1.00 

.90 

.80 

.70 

.60 

3.00 

9 

2.20 
1.80 
1.10 
l.«l 
1.10 
1.10 
1. 10 
1.00 
1. 10 
1.00 
1.30 
1.00 

.90 

10 

1.00 

11 

12 

13 

14 

15 

16 

1.4(1 
2.U0 
1.80 
1.80 
1.10 
1  9) 

17 

3.20 

1.30 

18 

3.20 

1.30 

19 

20 

3.20 
2.W) 
2.50 
2.40 
2.40 
2.30 
2.40 
2.70 
3.30 
5.70 
6.00 
5.40 
5.00 

1.10 
1.00 

21 

i.eo    1.00 

22 

1.60     1.20 

23 

24 

1.00     1.50 

1.00   i.ro 

25 

.90     1.60 

26 

.90     2.50 

27 

.90 

3L70 

28 

.90  >  aao 

29 

.80    a20 

30 

81 

.80 

2.60 
2.00 

Rating  table  for  Oconee  River  at  Dublin,  Oa,,  from  January  1  to  December  SI, 

1903, 


Oage 
height. 

1 
Discharge.  \ 

1 

'     Ghwe 
height. 

Diflr;harge. 
Second-feet. 

Gkige 
height. 

Dlacharge. 

Owe 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-f^t. 

Feet. 

Second-feet. 

0.2 

1,530 

1.2 

2,410 

5.0 

.5,470 

12.0 

14,620 

-0.1 

1,580 

1.4 

2,550 

5.5 

6,020 

18.0 

16,270 

0.0 

1.680 

1.6 

2,690 

6.0 

6,620 

14.0 

17,920 

0.1 

1,685 

1.8 

2,830 

6.5 

7,220 

15.0 

19,620 

0.2 

1,740 

2.0 

2,970 

7.0 

7,820 

16.0 

21,320 

0.3 

1,800 

2.2 

3, 120 

7.5 

8,420 

17.0 

23,020 

0.4 

1,865 

1      2.4 

3, 270 

8.0 

9,020 

18.0 

24,790 

0.5 

1,930 

2.6 

3,420 

8.5 

9,645 

,    19.0 

26.420 

0.6 

1,995 

2.8 

3,570 

9.0 

10, 270 

20.0 

28,120 

0.7 

2,060 

3.0 

3,720 

9.5 

10,945 

21.0 

29,820 

0.8 

2,130    . 

3.5 

4,120 

10.0 

11,620 

22.0 

31,520 

0.9 

2,200 

4.0 

4, 520 

10.5 

12,345 

23.0 

83,220 

1.0 

2,270 

1 

4.5 

4,970 

11.0 

1 

13, 070 

24.0 

84,920 

Table  was  made  from  measurements  between  0.12  and  15.4  feet  gage  heights; 
becomes  tangent  above  14  feet,  with  a  difference  of  170  per  tenth. 
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Estimated  monthly  discharge  of  Oconee  River  at  Dublin ^  Oa,,for  1903. 

[DrainAge  area,  4^182  sqii»re  miles.] 


Month. 


Jannary... 
Febmary 

March 

April 

May 

June 

July 

August 

September 
October  _  _ . 
November. 
December . 


Diachartre  in  second-feet. 


The  year 34 ,  920 


Maximum. 


6,620 

84,020 

24,040 

20, 470 

13,845 

16,435 

8,180 

10,405 

12,635 

4,790 

4,360 

4,280 


Minimum. 


2,200 
4,040 
6,500 
4,200 
3,195 
2,970 
1,930 
1,930 
1,530 
1,580 
1,800 
1,995 


1,530 


Mean. 


4,090 

16,766 

12, 704 

10,120 

5.701 

6,537 

4,016 

3,964 

3,568 

2,044 

2,501 

2,684 


6,220 


Rnn'Off. 


Seoond- 

f eet  per 

square 

mile. 


0.98 

4.01 

3.04 

2.42 

1.36 

1.56 

.96 

.95 

.85 

.49 

.60 

.63 


1.49 


Depth  in 
inches. 


1.13 

4.18 

8.50 

2.70 

1.67 

1.74 

1.11 

1.10 

.95 

.56 

.67 

.73 


19.94 


OCONEE  RIVER  AT  MILLEDGEVILLE,  GA. 

This  station  was  established  August  22, 1903,  by  M.  R.  Hall,  although 
several  discharge  measurements  were  made  before  that  time.  The 
first  one  was  made  by  C.  C.  Babb  on  October  19,  1895.  The  bench 
mark  to  which  the  present  gage  is  referred  was  used  to  get  the  water 
height  at  the  time  of  each  of  these  measurements. 

The  station  is  located  at  the  iron  highway  bridge  in  the  eastern  part 
of  Milledgeville,  which  consists  of  4  spans,  100  feet,  150  feet,  150 
feet,  and  80  feet  long,  beginning  at  the  right  bank  end,  and  short 
wooden  trestles  about  25  feet  long  at  each  end. 

At  low  water  the  river  is  about  300  feet  wide,  including  2  piers, 
and  often  a  sand  bar  of  considerable  extent  in  the  third  span.  This 
bar  sometimes  practically  stops  the  third-span  channel,  leaving  the 
river  about  200  feet  wide.  The  bed  is  sandy  and  shifting,  and  the 
water  is  shallow  and  swift.  These  conditions  are  unfavorable  to 
accurate  measurements  as  well  as  a  constant  rating.  The  channel  is 
only  slightly  curved.  Both  banks  are  high  and  will  not  overflow. 
Measurements  are  made  from  the  downstream  side  of  the  bridge,  and 
the  initial  point  is  the  end  of  the  iron  bridge  at  the  right  bank,  down- 
stream. The  chain  gage  is  attached  to  the  downstream-side  fencing 
of  the  bridge.     The  pulley  is  fastened  to  the  top  plank  at  a  point  138.3 
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feet  from  the  initial  point  for  soundings.  The  zero  of  the  scale  is  2 
feet  to  the  right  of  the  pulley.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  46.03  feet.  The  gage  is  read  once  daily 
by  J.  A.  Brooks. 

Bench  mark  No.  1  is  the  top  of  the  third  crossbeam  from  the  pier 
on  the  east  bank,  downstream  end.     It  is  39  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measureinents  of  Oconee  River  at  Milledgeville,  Chi,  ^  for  1903, 


Date. 


Hydrographer. 


ATign8t22 - M.R.Hall._. 

September  11 do 

September  12 _  .do 

October  16 _ j  F.A.Murray 

December  1ft I do  _ 

December  18  .  _ _ _do 


Fett. 
3.95 
2.39 
2.27 
2.39 
3.05 
2.74 


Diflcharge. 


Second-ftei. 
2,301 
1,141 
1,042 
1,140 
1,908 
1.720 


Mean  daily  { 

'^Qjge  h 

eight 

Day. 

Aug. 

Sept. 

1 

2.60 

2 

2.45 

8 

2.40 

4 

2.40 

5 

2.85 

6 

2.40 

7 

2.40 

8 

2.20 

0 

3.50 

10.. 

2.50 

11 

2.50 

12 

2.80 

18 

2.10 

14 

2.45 

15 

8.40 

lA 

17.80 

— --.. 

Oct.  \  Nov. 


2.50  1  2.55 

2.50  1  2.65 

2.40 

2.55 

2.40  1  2.65 

2.40 

8.90 

2.80 

8.  HO 

2.25 

8.70 

3.10 

8.20 

2.65 

8.10 

2.60 

2.70 

2.40 

2.a5 

2:25 

2.70 

2.20 

2.85 

2.85 

2.85 

2.80 

2.K> 

2.40 

2.80 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Not. 
2.80 

Dec. 

2.70 
2.65 
2.65  ' 

17 

17.30 
8.60 
5.80 
8.90 
8.40 
3.20 
8.10 
8.00 
2.90 
2.85 
2.00 
2.60 
2.60 
2.60 

8.50 

3.90 

18 

5.70     3.40 
8.60    3.20 
3.00  i  2.90 
2.90     2.85 
2.75     2.85 
2.65     2.85 
2.60  '  2.85 
2.55     2.80 
2.4:>     2.80 
2.40  1  2.73 
2.50     2.70 
2.50     2.70 
2.50  J2.70 
2.65    

1     2.85 

19 

'     2.75 

2.65 

20 

1     2.73 

2.75  ' 

21 

!     3.00 

2.75 

22 

2.95 

2.75  ' 

23 

2.95 

2.70 

£4 

aoo 

2.66  ' 
3.40  ' 

25 

8.20 
8.10 
8.00 
2.85 
2.76 
2.ft5 
2.55 

3.00 

26 

3.90 

1 
3.40  1 

27 

3.70 

8.20 

'28 

3.30 

2.96 

» 

aoo 

8.00 
8.10 
3.10 

1  30 

2.90 

1           —     — 
31 

2.90 

1          WM 

OCONEE   RIVER   NEAR   GREENSBORO,  GA. 

This  station  was  established  July  25,  1903,  by  M.  R.  Hall.  It  is 
located  at  the  new  wagon  bridge,  about  5  miles  west  of  Greensboro, 
on  the  road  to  Madison,  Ga.  The  bridge  is  of  two  spans.  The  first 
one  from  the  right  bank  is  80  feet  long,  and  is  not  over  the  water 
except  at  time  of  floods.     The  main  span  over  river  is  144  feet  long. 
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There  is  also  52  feet  of  iron  trestle  and  about  40  feet  of  wooden  trestle 
on  the  right  bank,  and  253  feet  of  iron  trestle  and  about  325  feet  of 
Tirooden  trestle  on  the  left  bank.  Ordinarily  the  river  is  about  120 
feet  wide.  The  bed  is  sandy  and  shifting.  The  channel  is  nearly 
straight,  and  the  current  is  regular  and  sluggish  at  low  stages.  The 
right  bank  is  high  and  rocky,  with  the  exception  of  a  low  bench  under 
the  bridge  and  approach.  The  left  bank  is  low  and  will  overflow  at 
a  gage  height  of  12  to  15  feet  to  the  end  of  the  approach,  a  distance 
of  about  600  feet,  and  extreme  high  water  may  Dass  beyond  the  end 
of  the  approach. 

Discharge  measurements  are  made  from  the  downstream  side  of 
the  bridge.  The  initial  point  is  the  end  of  the  iron  trestle  on  the 
right  bank,  downstream. 

The  boxed  chain  gage  is  bolted  to  the  lower  chord  of  the  down- 
stream side  of  the  bridge  163  to  165  feet  from  the  initial  point  for 
soundings.  The  length  of  the  chain  fi*om  the  end  of  the  weight  to 
the  marker  is  38.73  feet.  The  gage  is  read  once  each  day  by  M.  A. 
Stevens. 

Bench  mark  No.  1  is  the  top  of  the  downstream  end  of  the  second 
crossbeam  from  the  right-bank  pier.  Its  elevation  is  36  feet  above 
gage  datum.  Bench  mark  No.  2  is  a  copper  plug  set  in  the  rock  under 
the  upstream  side  of  the  bridge  opposite  a  point  84  feet  from  the 
initial  point  for  soundings.  Its  elevation  is  13.55  feet  above  gage 
datum.  Bench  mark  No.  3  is  on  a  hickory  tree  26  feet  downstream 
from  the  end  of  the  wooden  trestle  on  the  right  bank.  Its  elevation 
is  33.15  feet  above  gage  datum.  Bench  mark  No.  4  is  the  concrete 
foundation  under  the  iron  post  below  the  initial  x>oint  for  soundings. 
Its  elevation  is  27.58  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Diacharge  meagurementa  of  Oconee  River  near  Greensboro,  Oa. ,  in  1903, 


Date. 


Jnne  12 

July  25 

August  28 .  - 
October  9  . . 
December  2 


HydrogTAphear. 


M.R.HaU...    

do 

do 

do 

M.  B.  and  W.  E.  Hall 


Feet. 
4.00 
1.75 
1.70 
1.70 

i.ea 


Dlflohftrge. 


Second-feet. 
1,521 
788 
665 
690 
726 
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Mean  daily  gage  height^  in  feet^  of  Oconee  River  near  Oreensboro,  Ga. ,  for  190S, 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 
Dec. 

1.80 
1.70 
1.60 
1.60 
1.50 
1.60 
1.60 
1.80 
2.00 
1.90 
1.90 
1.80 
1.70 
1.70 
1.90 
2.00 

Day. 
17 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.90 
4.50 
6.90 
6.60 
4.00 
2.90 
2.20 
2.10 
1.90 
2.50 
2.10 
1.60 
1.50 
4.10 
2.50 
5.00 

1.60 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.20 
1.20 
1.70 
1.80 
1.40 
.90 
1.30 
1.80 
10.20 

1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.60 
1.80 
1.70 
1.70 
1.40 
1.40 
1.30 
1.20 
1.30 
4.50 

1.60 
1.60 
1.80 
3.70 
2.80 
3.70 
2.60 
2.40 
2.10 
2.10 
1.90 
1.90 
1.80 
1.80 
1.90 
1.70 

4.10 
9.60 

18.20 
5.80 

'8.50 
2.90 
2.60 
2.10 
1.90 
1.90 
1.80 
1.80 
1.60 
1.50 
1.50 

8.90 
6.80 
5.20 
2.60 
2.10 
2.20 
2.00 
1.90 
1.80 
1.80 
1.70 
1.60 
1.60 
1.60 

1.80 
1.70 
1.70 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.30 
1.30 
1.50 

1.90 
1.70 
1.90 

2.r»  1 

2.10 

1.80 

1.60 

1.60 

1.90  , 

1.90 

1.80 

1.70 

1.60 

1.60  ' 

1.80 

2 1 

18 

l.TO 

3 

19 

1.70 

4 

20 

1.60 

5 

i  21 

1.60 

6 

22 

1.M) 

7 1 

1 
23 

i.m 

8 

24 

2.40 

9 

25 

2.20 

10 

26 

27 

1.60 
1.60 
1.70 
1.60 
2.00 
2.40 

2.20 

11 1 

2.00 

12 i 

28 

29 

2.10 

13 

2.00 

14 

30 

1.80 

15 

31 

1  80 

16 

1 

APALACHEB  RIVER  NEAR  BUCKHBAD,  GA. 

This  station  was  established  February  13,  1901,  by  M.  R.  Hall.  It 
is  located  at  the  iron  wagon  bridge  over  Apalachee  River  about  3i 
miles  north  of  the  town  of  Buckhead,  Ga.  The  bridge  is  a  single 
span  103  feet  long,  supported  by  tubular  piers.  Its  trestle  approaches 
are  about  500  feet  long  on  the  right  bank  and  about  100  feet  on  the 
left.  At  ordinary  stages  the  channel  is  about  80  feet  wide,  and  it  is 
only  slightly  curved  above  and  below  the  bridge.  The  bed  of  the 
river  is  part  rock  and  part  sand.  The  current  is  moderately  swift 
and  is  somewhat  broken  and  irregular  on  account  of  ruins  of  old 
pier  bases  about  50  feet  upstream.  The  right  bank  is  low  for  a  dis- 
tance of  400  feet  and  will  overflow  at  a  gage  height  of  10  feet.  The 
low  portion  is  thickly  covered  with  trees  and  a  brushy  growth,  which 
will  greatly  retard  the  flood  water  passing  over  it.  The  left  bank  is 
high  and  will  not  overflow,  except  to  a  short  distance  up  the  steep 
slope.  Measurements  are  made  from  the  downstream  side  of  the 
bridge,  and  the  initial  point  is  the  outside  edge  of  the  iron  pier,  left 
bank,  downstream.  The  gage  is  graduated  to  feet  and  tenths  >Hth 
brass  figures  and  staples  and  consists  of  two  parts.  The  first  section, 
extending  from  zero  to  10  feet,  is  fastened  to  a  small  ash  tree  on  the 
left  bank  about  100  feet  below  the  bridge.  The  second  section,  extend- 
ing from  6  to  20  feet,  is  nailed  to  the  upstream  post  of  the  last  wooden 
bent  next  to  the  iron  bridge  on  the  right  bank. 

Bench  mark  No.  1  is  the  top  of  the  iron  pier  from  the  right  bank, 
downstream  side.  Its  elevation  is  25  feet  from  the  zero  of  the  gage. 
Bench  mark  No.  2  is  the  top  of  the  downstream  end  of  the  first  cross 
beam  from  the  right  bank.  Its  elevation  is  25.50  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock  10 
feet  west  of  the  upstream  tubular  pior  on  right  bank  and  3  feet 
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upstream  from  the  line  of  the  upper  edge  of  the  bridge.  Its  elevation 
is  3.73  feet  above  the  zero  of  the  gage. 

The  observer  is  G.  A.  T.  Adams,  a  farmer  living  about  one-third  of 
a  mile  from  the  bridge.     Readings  are  made  once  a  day. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  mecuurementa  of  Apalcuhee  River  near  BtLckhead,  Oa, ,  in  1903, 


Date. 


January  15 . 

May  27 

Jnnel2 

July  25 

Aagii8t28.. 
October  9  . . 
December  1 


Hydroprapher. 


M.  R.Hall 

do 

do 

do 

do 

do 

H.  R.  and  W.  E.  Hall 


h^e^t. 

Discharge. 

Fett. 

Second-feet. 

2.38 

444 

1.88 

861 

3.07 

643 

1.51 

266 

1.81 

214 

1.45 

237 

1.60 

255 

Mean  daUy  gage  height,  in  feet,  of  Apalachee  River  near  Buckhead,  Oa.,for  1903, 


Day. 

Jan. 

2.80 
2.60 
2.60 
2.80 
2.60 
2.70 
2.00 
2.40 
2.40 
2.00 
2,00 
3.00 

Feb. 

2.60 
3.10 
3.40 
4.20 
4.60 
5.50 
5.90 
17.00 
15.00 
11.00 
10.00 
13.00 
0.00 
7.10 
5.20 
4.50 
7.20 
6.  .50 
5.20 
4.50 
4.00 
4.00 
3.00 
3.20 
2.90 
8.00 
3.10 
6.20 

Mar. 

7.80 
7.00 
6.00 
4.50 
4.20 
4.00 
4.00 
4.00 
380 
5.50 
7.00 
5.00 
4.40 
4.00 
3.90 
3.80 
3.60 
3.40 
3.20 
3.00 
8.10 
7.00 
10.00 
15.00 
13.20 
7.00 
4.90 
4.10 
4.50 
8.00 
11.00 

Apr. 

May. 

2.70 
2.60 
2.70 
3.10 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

8.80 
6.70 
5.00 
4.60 
4.40 
4.20 
4.10 
5.00 
9.50 
7.00 
4.90 
4.20 
3.80 
6.00 

4.00 

10.00 

8.50 

4.40 

2.20 
2.00 
2.10 
2.20 
2.00 
2.40 
2.00 
6.20 
4.20 
2.80 
2.70 
2.50 
4.20 
8.50 
10.00 
380 
2.70 
2.70 
2.80 
2.10 
2.10 
2.00 
1.90 
1.80 
1.80 
1.70 
1.60 
1.50 
1.40 
1.40 
1.30 

1.20 
3.40 
5.10 
4.70 
2.90 
310 
2.10 
1.90 
1.80 
1.60 
1.70 
1.60 
1.90 
1.90 
2.40 
3.80 
8.50 
7.00 
370 
2.80 
2.20 
2.10 
1.80 
1.70 
1.90 
1.90 
1.70 
1.60 
1.80 
1.50 
1.40 

1.10 
..90 
1.60 
1.50 
1.60 
1.40 
.90 
.90 
1.20 

1.70 

2 

1.70 

3 

1.70 

4 

1.70 

5 

8.40    5.60 
2.80  1  9.00 

1.80 

6 

1.10 

7 

2.70 
2.60 
2.70 
2.60 
2.50 

9.20 
4.50 
3.80 
320 
4.00 

1.80 

8 

1.70 

9 

1.70 

10 

1 
1.60     1.70 

11 

1.40 
1.30 
1.20 
1.80 
1.90 
7.60 
8.50 
4.80 
2.50 
2.10 
1.90 
1.80 
1.70 
1.60 
1.80 
1.90 
1.80 
1.50 
1.60 
1.70 

1.50 

12 

2.40  '  8  7n 

1.40 

13 

2.90 
2.60 
2.40 

2.ao 

2.30 
2.20 
2.20 
2.15 
2.40 
2.90 
2.30 
2.20 
2.20 
2.10 
2.00 
3.00 
2.80 
2.50 
2.40 

2.40 
2.70 

8.50 
2.70 
2.50 
2.80 
2.10 
2. 10 
2.00 
2.00 
2.60 
2.70 
2.20 
2.00 
1.90 
2.00 
2.80 
2.80 
3.00 
3.40 

1.70 

14 

1.70 

15 

4.90     3.20 
4.50  1  4.60 
8.90    4.00 
3.50  1  2.80 

1.70 

16 

1.90 

17  

1.80 

18 

2.10 

19 

3.00 
3.10 
3.50 
8.20 
3.00 
2.90 
2.80 
8.50 
3.40 
3.00 
2.80 
2.70 

2.50 
2.40 
2.80 
2.20 
2.20 
2.20 
2.10 
2.00 
1.90 
1.80 
1.90 
2.00 
2.00 

1  80 

20 

1.90 

21 

1.80 

22 

1.80 

23 

1.70 

24 

25 

1.70 
1.50 

26 

1.80 

27 

1.80 

28 

1.70 

29 

30 

81 

1.50 
1.40 
1.80 

1.20 
1.20 
1.90 
2.90 
2.70 
2.40 
2.40 
2.00 
1.40 
2.00 
2.00 
1.90 
1.80 
1.90 
1.90 
l.H) 
1.90 
2.  a) 
2.00 
1.90 
1.90 
2.00 
1.50 
1.90 
1.90 
2.00 
2.00 
2.00 
1.50 
1.90 


Dec. 


1.90 
1.90 
1.90 
1.90 
1.80 
1.90 
1.90 
1.80 
2.00 
2.00 
2.00 
2.00 
2.00 
1.80 
1.90 
1.90 
1.90 
1.80 
1.90 
1.90 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.70 
1.80 
1.90 
1.90 
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Rating  table  for  Apalachee  River  near  Buckhead,  Oa,,from  January  1  to  Decem- 
ber 31,  190S. 


Ghure 
height. 

Discharge. 

(Hge 

height 

1 
Discharge. 

h^eSiit 

Discharge. 

Gaffe 
height. 

Feet. 

Discharge. 

4k. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

1.0 

180 

2.8 

442 

4.2 

965 

8.0 

2,010 

1.1 

191 

2.4 

470 

4.4 

1,020 

8.5 

2,147 

1.2 

203 

2.5 

497 

4.6 

1,075 

9.0 

2,2a'5 

1.8 

216 

2.6 

525 

4.8 

1,130 

9.5 

2,423 

1.4 

281 

2.7 

552 

5.0 

i,ia5 

10.0 

2,560 

1.5 

248 

2.8 

580 

5.2 

1,240 

10.5 

2,697 

1.6 

267 

2.9 

607 

5.4 

1,295 

11.0 

2,885 

1.7 

288 

8.0 

635 

5.6 

1,850 

11.5 

2,972 

1.8 

810 

3.2 

690 

5.8 

1,405 

12.0 

3,110 

1.9 

838 

8.4 

746 

6.0 

1,460 

18.0 

8,885 

2.0 

860 

8.6 

800 

6.5 

1,597 

14.0 

3,600 

2.1 

888 

8.8 

855 

7.0 

1,785 

2.2 

415 

'   4.0 

910 

7.5 

1,872 

I 

Table  depends  npon  measurements  made  between  1.81  and  6.45  feet  gage  height. 
Beyond  these  i)oint8  the  table  is  uncertain.  Above  2  feet  the  1901, 1902,  and  1903 
tables  are  the  same. 

Estimated  monthly  discharge  of  Apalachee  River  near  BtLckhead,  Oa, ,  for  19()S, 

[Drainage  area,  440  square  miles.] 


Month. 


January 

February  

March _ . 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Mazimum. 


635 

4,485 

8,935 

2,422 

1,075 

2,560 

2,560 

1,735 

2,147 

888 

607 

360 


Minimum. 


360 
497 
635 
552 
310 
834 
216 
203 
170 
191 
203 
288 


Mean. 


4,485 


170 


481 

1,522 

1,406 

1,009 

520 

854 

598 

495 

407 

287 

348 

328 

688 


Run-otf. 


Second- 
feet  per 
square 
mile. 


1.09 

3.46 

3.20 

2.29 

1.18 

1.94 

1.85 

1.12 

.93 

.65 

.79 

.75 


Depth  in 
incheo. 


1.56 


1.26 
3.60 
3.69 
2.5-') 

i.:k 

2.16 

1.56 

1.29 

1.04 

.75 

.88 

.86 

21.00 


'\ 
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SOUTH  RIVER  NEAR  LITHONIA,  GA. 

This  station  was  established  August  17,  1903,  by  F.  A.  Murray. 
The  station  is  located  a  short  distance  above  Albert  Shoals,  6  miles 
south  of  Lithonia,  6a.  The  gage  is  a  vertical  10-foot  rod  fastened  to 
a  tree  on  the  right  bank  just  below  the  bridge.  It  is  read  once  each 
day  by  W.  N.  New.  Discharge  measurements  are  made  from  the 
3-8pan  wooden  highway  bridge.  The  initial  point  for  soundings  is  the 
end  of  the  bridge  on  the  right  bank,  upstream  side.  The  channel 
above  the  station  is  nearly  straight  for  about  300  feet,  and  the  current 
is  sluggish,  being  held  back  by  rock  ledges  below  the  station.  Below 
the  station  the  channel  curves  slightly  and  the  current  is  sluggish  for 
about  400  feet,  at  which  point  the  shoals  begin.  The  right  bank  is 
low  and  overflows  at  a  gage  height  of  9  or  10  feet  into  a  second  chan- 
nel, which  has  a  width  at  high  water  of  about  200  feet.  The  left  bank 
is  high  and  rocky  and  does  not  overflow.    The  bottom  is  solid  rock. 

Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  first  wooden 
crossbeam  from  the  right  bank.  Its  elevation  is  15  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  the  center  of  a  wire  nail  driven 
horizontally  in  the  upstream  side  of  the  base  of  a  willow  tree  on  the 
left  bank  about  40  feet  upstream  from  the  bridge.  Its  elevation  is 
4  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Dutcharge  meatnirements  of  South  River  near  Lithonia,  Oa,,  in  1903, 


Date. 


Hydro^mpher. 


August  17 I  F.  A.  Murray 

September  10 M.  B.  Hall 


Do... 
Octobers 


do 
.do 


Difloharge. 


94 


STREAM   MEASUBEMENTS  IN   19Q3,  PART  II. 


[iro.sa 


Mean  daily  gage  height,  in  feet,  of  South  River  near  lAthonia,  Ocu,for  19M. 


T)9kY. 

Aug. 

Sept. 

Oct. 

aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
a  50 
aso 
aso 
aso 
aso 
aso 
aso 

Nov. 

aso 
aso 
aso 

4.60 
4.00 

a  60 
a  60 
a  60 
a60 
a  60 
a6o 
aso 
aso 
a  00 
aso 
aso 

Dec. 

Day. 

Ang. 

Sept. 

a  90 
aoo 
aso 
a  40 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 

Oct. 

Nov. 

Dec 

1 

aso 
a  40 
aso 
a  40 
a  40 
a  40 
aso 
a  40 
a40 

aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aoo 
aso 
aso 
aso 

17 

aso 

4.10 

aso 
aao 
aso 
a  60 
a  40 
aso 
aso 
aso 
a60 
aso 
aoo 
a60 
a  40 

aso 

aao 
aso 
aso 

3.50 

aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 

a.50     a.)i 

2 

18 

3.ao 
aso 

asi> 

3 

19 

aat 

4 .... 

20 

aso     a6[) 

5 

21 

aso 
aso 

aao 

6 

22 

as) 

7 

23 

3.  GO     aai 

8 

24 

aso     a^i 

9 

25 

aso     a  9' 

10 

3.40 

26 

3.50  1   afl) 

11 

aso 
a  40 
aso 
a  40 

4.50 
4.40 

27 

3.00 

aeo 

astj 

12 

28 

a  j^ 

18 

29 

aso       3  50 

14 

30 

3.50  1   adi 

16 

31 

a  j^i 

16 

OCMULGEE  RIVER  AT  MACON,   GA. 

Ocraulgee  River  rises  in  the  north-central  part  of  Greorgia  and  flows 
in  a  southeasterly  direction,  joining  the  Oconee  south  of  Mount  Ver- 
non to  form  Altamaha  River.  The  drainage  area  has  the  same  gen- 
eral features  as  that  of  the  Oconee.  A  station  was  established  at 
Macon,  Ga.,  by  the  United  States  Weather  Bureau,  on  Januar>'  21, 
1893.  Discharge  measurements  were  begun  by  the  United  States 
Geological  Survey  in  1895,  and  a  wire  gage  was  established  on  the 
bridge  of  the  Macon,  Dublin  and  Savannah  Railroad,  and  was  set  on 
the  same  datum  as  the  Weather  Bureau  gage.  For  a  time  gage  height 
records  were  maintained  by  the  Geological  Survey,  as  the  Weather 
Bureau  records  were  for  a  part  of  the  year  only  and  were  discon- 
tinued altogether  from  June  30,  1897,  to  June  1,  1899.  Since  June  1, 
1899,  the  Weather  Bureau  gage  height  records  have  been  taken  con- 
tinuously, and  have  been  furnished  to  the  Greological  Survey. 

The  gage  is  a  heavy  timber  graduated  to  feet  and  tenths  by  copper 
nails  and  is  bolted  to  the  downstream  portion  of  the  right  bank  stone 
pier  of  the  Central  of  Greorgia  Railroad  bridge.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  Fifth  Street  Bridge, 
an  iron  bridge  of  two  190-foot  spans,  located  about  500  feet  above  the 
railroad  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  the  end  of  the  iron  hand  rail  of  the  footway  at  the  right 
bank  on  the  downstream  side.  The  channel  is  straight  and  without 
obstructions,  except  one  bridge  pier.  The  banks  are  high  and  not 
subject  to  overflow.  The  bed  of  the  river  is  soft  and  changeable. 
The  station  was  a  fairly  good  one  until  the  spring  of  1902,  when  the 
bed  of  the  stream  (which  is  of  shifting  sand)  below  the  station  changed 
to  such  an  extent  as  to  make  the  current  very  sluggish  at  low  stages. 
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Bench  mark  No.  1  is  the  top  of  the  iron  riin  of  the  sidewalk  80  feet 
from  the  initial  point  for  soundings.  Its  elevation  is  34.35  feet  above 
the  zero  of  the  gage.  It  was  determined  by  measuring  down  to  the 
water  surface.  I^nch  mark  No.  2  is  the  top  of  a  cast-iron  post  at  the 
end  of  the  hand  rail  on  the  right  bank,  downstream  side,  of  the  Fifth 
street  wagon  bridge.  Its  elevation  is  37.37  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  3  is  the  top  of  the  downstream  side  of  the 
capstone  of  the  right  bank  abutment  of  the  Central  of  Georgia  Rail- 
road bridge.  Its  elevation  is  32.30  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  4  is  an  aluminum  tablet  on  the  wall  at  the  west  side 
of  the  door  of  the  United  States  Grovemment  building  at  the  Mulberry 
street  front.  This  bench  mark  is  marked  334  feet  and  has  an  eleva- 
tion of  64.37  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  mecLsurements  of  Octnulgee  River  at  Macon,  Oa,,  in  1903. 


Date. 


January  26... 

April  4 

April2 

April  21 

July  14 

Do 

Angast  24 

October  15  _. 

Do 

September  30. 

Do_ 

November  13. 
December  21  . 

Do_ 


Hydrographer. 


M.R.Hall... 
J.M.Giles  .- 

do 

E.C.MTirphy 
M.R.Hall.  . 
F.  A.  Murray 

do 

J.  M.  Giles  .  - 

do 

F.  A.  Murray 

do 

M.R.HalL.. 
J.M.Giles  .. 
do 


Oage 
heiffol 


heigot. 


Discharge. 


Feet. 

Second-feet. 

4.00 

1,794 

9.00 

5,118 

11.30 

7,244 

7.88 

4,896 

11.00 

7,676 

11.00 

7,814 

3.61 

1,382 

2.22 

926 

2.28 

915 

2.55 

1,022 

2.56 

1,057 

2.84 

1,236 

2.88 

1,264 

2.95 

1,329 

Mean  daily  gage  height,  infect,  of  Ocinvlgee  River  at  Macon,  Oa.,for  1908, 


Day. 


Jan. 


1 4.80 

2 4.60 

3 ,  4.70 

4 '  4.70 

5 1  5.20 

6 1  4.90 

7 .4.60 


Feb.     Mar.    Apr. 


4.80 
4.00 
4.00 
4.30 
5.70 
7.80 
6.70 


Jaly.    Aug. ,  Sept. 


14.30 

14.30 

5.30 

7.20 

4.40 

12.80 

11.40 

5.10 

13.30 

4.30 

9.80 

9.90 

6.20 

11.50 

4.40 

8.30 

9.00 

6.10 

9.40 

4.60 

«.50 

8.90 

6.60 

12.90 

4.90 

10.00 

8.10 

6.40 

17.40 

4.40 

8.80 

8.80 

5.80 

12.90 

4.40 

4.10 
8.50 
8.70 
5.60 
6.30 
7.40 
5.50 


Oct.  INov. 


2.90 
2.70 
2.60 
2.40 
2.00 
2.50 
2.30 


2.30 
2.30 
2.40 
2.40 
2.40 
2.50 
2.50 


2.20 
2.  .30 
2.50 
2.80 
3.50 
4.10 
3.20 


Dec. 


2.50 
2.40 
2.30 
2.30 
2.40 
2.70 
2.80 
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[no.  9S. 


Mean  daily  gage  height ^  in  feet,  of  Ocmulgee  River,  etc. — Continued. 


Day. 

Jan. 

Feb. 

ra-. 

7.80 

7.70 

12.60 

11.20 

11.40 

11.20 

9.80 

8.10 

9.20 

8.70 

7.60 

6.90 

6.50 

6.40 

11.50 

15.20 

18.30 

18.80 

15.60 

11.30 

9.20 

8.30 

14.50 

16.10 

Apr. 

May. 

June. 

12.30 
8.80 
8.20 
6.90* 
6.40 
5.80 
5.30 
5.10 
4.70 
4.50 
4.40 
4.40 
4.20 
4.10 
4.40 
4.50 
4.40 
4.20 
4.00 
4.20 
5.30 
6.70 
6.40 

July. 

4.90 
6.00 
6.60 
4.50 
7.30 
6.00 
10.20 
11.00 
7.40 
6.30 
4.60 
4.30 
4.20 
8.90 
8.90 
8.60 
3.50 
3.40 
3.40 
8.80 
3.20 
8.40 
8.20 
5.80 

Aug. 

Sept. 

2.20 
2.20 
2.10 
2.10 
2.10 
2.20 
2.20 
9.90 
14.70 
13.00 
8.30 
5.60 
4.40 
3.80 
3.00 
8.00 
3.20 
a20 
8.10 
8.00 
8.00 
2.70 
2.50 

Oct. 

1 
Nov. 

Dec. 

8 

4.40 
4.20 
4.00 
3.90 
4.90 
5.40 
4.90 
4.40 
4.20 
4.20 
4.10 
3.90 
8.80 
3.80 
8.80 
3.80 
3.80 
4.00 
4.10 
4.80 
5.10 
5.10 
5.30 
4.70 

20.00 

20.70 

18.40 

16.75 

17.60 

16.80 

12.90 

10.60 

10.20 

16.80 

16.50 

14.10 

11.10 

9.40 

7.90 

7.80 

6.90 

6.80 

6.20 

6.10 

8.00 

7.70 
12.20 
18.00 
10.00 
8.90 
7.70 
8.90 
8.80 
7.70 
6.90 
6.60 
6.80 
6.20 
8.20 
7.80 
6.20 
5.80 
5.70 
6.60 
6.50 
5.90 
5.60 
5.40 

7.00 
6.50 
6.00 
5.50 
5.30 
5.10 
5.80 
7.20 
11.00 
8.20 
6.30 
5.70 
5.20 
5.10 
4.90 
4.70 
4.90 
4.50 
4.80 
4.20 
4.70 
5.80 
4.  TO 
4.00 

3.90 
8.50 
3.40 
3.20 
8.10 
3.50 
8.60 
5.90 
7.80 
7.80 
5.70 
9.80 
11.20 
6.70 
5.10 
4.10 
4.30 
4.00 
3.20 
3.10 
2.90 
2.80 
2.70 
2.70 

2.50  1  3.IMI 

2  a» 

9 

2.00 
2.00 

2.90 
2  O) 

2.9U 

10 

a.  3D 

11 

2.50     2.flri 

3. 3D 

12 : 

2.40 

2.ai 

!    3. 3D 

18 

2.30     2.90 

2.90 

14 

2.40 
2.40 
2.30 
2.90 
4.90 
3.50 
8.10 
2.90 
2.70 
2.4G 

2. 80 
2.70 
2.80 
2.70 
2.90 
2.90 
3.10 
3.00 
2.90 
2.70 

2.90 

16 

3.90 

16 

2.90 

17 

2.TO 

18 

2.70 

19 

2.0D 

20 

2.40 

JM 

2.90 

22 

3.20 

28 

3u10 

24 

2.40    2.80 
2.4U  !  2.80 

2.90 

26 

2.00 

26 

2.30 
2.80 
2.80 
2.30 
2.30 
2.80 

2.70 
2.00 
2.60 
2.00 
2.50 

a70 

27 

3.40 

28 

3.40 

29 

3l20 

30 : 

2.90 

81 

2.7D 

Bating  table  for  Ocniulgee  River  at  Macon,  O a,,  from  January  1  to  December  St, 

1903. 


Oage 
leiffht. 


heigi 


Discharge. 


Feet. 

.s< 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7  ; 

2.8     ' 

2.9 

3.0 

3.1 

3.2 

Second-feet. 

810 

860 

910 

960 

1,010 

1,065 

1,120 

1,175 

1,230 

1,285 

1,340 

1,395 

1,450 


Gaflre 
leight. 


heig 


Feet. 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 


Discharge. 

Second-feet. 
1,505 
1,560 
1,620 
1,680 
1,740 
1,800 
1,860 
1,920 
2,040 
2,160 
2,280 
2,400 
2,520 


&t.  !  ^i-»-n^.     h^i^^t. 


Feet. 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 


Second-feet. 
2,640 
2,760 
2,880 
3,000 
8,120 
3,250 
3,380 
3,510 
3,640 
3,770 
3.900 
4,030 
4,160 


Feet. 

7.8 

8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 

:2.0 

13.0 

14.0 


Discharge. 

Second-frrt 
4,290 
4,420 
4,770 
5,170 
5, 570 
6,060 
6,700 
7,380 
9,020 
11,140 
13,900 


Table  made  from  measurements  i3etween  2.22  and  13  feet  gage  height.  For 
rating  table  above  14  feet  see  the  1902  table.  Table  only  approximate  above  13 
feet. 
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Estimated  monthly  (Uncharge  of  Ocmulyee  River  at  Macon,  Ga.,for  lUOS, 

[Drainage  area,  2,425  square  miles.] 


Mouth. 


January  . . 
February 

March 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November 
December . 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second- 
feet  per 
square 
mile. 

1 

Depth  in 
inches. 

2,760 

1,800 

2,191 

0.90 

1.04 

42, 040 

1,920 

11,845 

4.89 

5.09 

.    :n,960 

3,380 

9,561 

3:94 

4.54 

15.160  ' 

2,760 

5,003 

2.06 

2.30 

7,380 

2,040 

2,991 

1.23 

1.42 

28, 180 

1,920 

4,962 

2.05 

2.29 

7,380 

1,450 

2,558 

1.05 

1,21 

7,660 

1,175 

2.460 

1.01 

1.16 

16, 840 

810 

2,880 

,98 

1.09 

2,460 

960 

1,110 

.46 

.53 

1,980 

910 

1,235 

..51 

.57 

1,740 

960 
810 

1,272 
3,964 

.52 
1.63 

.60 

42,040 

21.84 

OCMULGEE  RIVER   NEAR   FLOVILLA,    GA. 

A  Station  was  established  on  July  "^io^  1901,  on  Ocinulgee  River  at 
Lamars  Ferry,  one-half  mile  l)elow  Lamar's  mill  and  5  miles  east  of 
Flovilla,  Ga.  The  object  of  this  station  was  to  compare  the  discharge 
of  the  river  at  this  point  with  its  discharge  l)elow  at  Macon  through 
the  low- water  season. 

The  gage  consisted  of  a  J  by  5  inch  by  10  foot  poplar  board,  gradu- 
ated to  feet  and  tenths  with  brass  figures,  staples,  and  tacks.  The  rod 
was  nailed  to  a  16-foot  pine  plank,  which  was  spiked  to  an  ash  tree  25 
feet  below  the  ferry  landing.  The  tree  was  graduated  with  nails  1 
foot  apart,  extending  the  gage  up  to  20  feet  above  datum. 

The  gage  and  bench  marks  were  washed  away  by  a  flood  on  Febru- 
ary 27,  1902.  The  station  was  reestablished  June  18, 1903,  at  Lamars 
Ferry,  by  M.  R.  Hall.  The  vertical-timber  gage  is  in  two  sections. 
The  first  section  is  a  1  by  4  inch  board,  reading  from  0  to  5 
feet,  nailed  to  a  2  by  6  inch  scantling  which  is  spiked  to  a  willow 
tree  at  the  mouth  of  a  small  branch  about  20  feet  above  the  ferry 
landing  on  the  right  bank.  The  second  section,  reading  from  5  to  15 
feet,  is  nailed  to  an  ash  tree  about  60  feet  from  the  river  up  the  same 
branch.  No  attempt  was  made  to  place  this  gage  on  the  same  datum 
of  the  old  one.     Measurements  are  made  from  the  ferry  boat.     The 
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initial  point  for  soundings  is  the  windlass  on  the  right  bauk.  The 
channel  is  straight  for  1,000  feet  above  and  5,000  feet  below  the  station. 
The  current  is  swift  and  regular;  the  right  bank  is  high,  but  over- 
flows at  extreme  high  water.  The  left  bank  is  somewhat  lower.  The 
bed  of  the  stream  is  sandy  and  shifting,  and  there  is  but  one  channel. 

Bench  mark  No.  1  is  a  nail  driven  in  a  large  cottonwood  tree  about 
200  feet  from  the  river  on  the  branch  on  wiiich  the  gage  is  located. 
Its  elevation  is  14  feet  above  the  zero  of  the  gage.  Bench  mark  No. 
2  is  a  cross  in  the  solid  rock,  100  feet  uphill  from  the  first  bench 
mark  and  140  feet  north  from  the  wagon  road,  at  a  point  250  feet  west 
of  the  ferry.     Its  elevation  is  34.24  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  vieasiirementH  of  Ocmulgee  River  near  Flovilla,  Ga.^  in  1(Hj3. 


Date. 

i 
1 

1 

Hydrographer. 

1 
1 

Oaee 
height. 

Diflcl 
Secxtn 

larjw. 

Feet. 

A-frfU 

Jtuie  18  . . 

M.R.Hf 
F.A.Mi 

ill __. 

2.00 
1.61 

1,3S8 

August  25 

irray 

. . . .  • 

>  a  —  _ 

89.1 

September 

■29-. 

.do  . 

. . . .  - 

. .  _ . 

1.35 

771 

October  18 

J.M.Gi] 
M.  R.  Hi 
J.  M.  Gi] 

les 

. . .    1 

1.10 
1.78 
1.61 

701 

November 

12.. 
19... 

ill.. 

1 .  070 

December 

es 

879 

Mean  da 

ilygc 

July. 

2.20 
1.90 

ige  hi 

Ang. 

1.00 
1.40 

light, 

Sept. 

1.20 
1.10 

in  feet,  of 

Oct.  Nov. 

1 
1.30  ,  1.20 

1.;*   1.20 

Ocm 

Dec. 

1.50 
1.50 

ulgee  River 
1       Day. 

! 

1  17 

near 

•  FlavilUiy  i 

^a.,. 

forth 

Nov. 

1 

'  1.50 
1.70 

K/J. 

Day. 

July. 

2.90 
2.40 

Aug 
3.30 

1 
'.Sept. 

Oct. 

Dei\ 

1 

1  . 
1  6.50 

1.80 
1,80 

l.TU 

2 

1  18 

7.60    3.90 

1.70 

3 

2.30 

2.10 

1.10 

1.30 

1.:* 

1.40 

1  19 

\m 

2.30  i  6.10    2.80     1.70 

,  1.70 

\.m 

4 

2.90 

4.00 

1.30 

1.20 

1.40 

1.70 

2.10 

3.40    2.40     1.50 

1  1.80 

l.TU 

5 

2.70 

3.40 

1.10 

1.20 

3.20 

1.00 

21 

1.90 

2.70     1.90     1.40 

,  1.50 

2.aj 

6 

2.10 

2.70 

.90 

1.20 

2.20 

1.00 

1^ -- 

1.70 

2.40     1.80  1  1.30 

1  1.50 

2.0D 

7 

2. 00 
3.20 
3.80 
2.80 

2.10 
1.70 
1.50 
1.40 

.90 
.90 

.w 

.70 

1.20 
1.30 

i.:jo 

1.30 

2.10 

2.;» 

1.50 
1.60 

1.00 
1.70 
1.6»> 
2.10 

1  2;^ 

1.00 
1.60 
1.60 
1.40 

2.10     1.70  1  1.20 
1.90  1  1.60  1  1.20 
1.60  1  1.50     1.10 
1.50  1  1.50     1.10 

1  1.00 
1.60 
1.70 

,  1.00 

l.W 

8 

1  24 

1.70 

9 

l25 

i.:i» 

10 

1 

,  26 

2*1) 

11 

3.20 

1.30 

.90 

1.20 

1.40 

2.00 

'27 

1.30 

1.40  1  1.40  1  1.10 

1.00 

2.30 

12 

5.30 

1.70 

.80 

1.10 

1.80 

1.80 

'3rf .  . 

1.20 

1.3t>  1  1.40 

1.20 

1.60 

!.»> 

13... 

4.50 

1.31) 

.80 

1.10 

1.70 

1.70 

> 

1.30 

1.20     1.40     1.20 

1.50 

l.«» 

14 

9.50 

3.80 

1.10 

1.00 

1.00 

l.SX) 

,  :« 

1.50 

1.10     1.30     1.20 

1.50  1 

1.70 

15 

6.00 

6.20 

6.20 

.90 

1.50 

1.80 

1  31 

2.00 

1.20 

1.20 

1 

1 

l.Tt) 

16 

4.00 

9.20 

9.90 

1.20 

1.50 

1.70 

1           1 

1 
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Rating  table  for  Ocniulgee  River  near  Flovilla,  Oa,,  from  July  I  to  December  r/i, 


Gage 
height 

Discharge. 
Second'/eet 

Gage 
height. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

DiHc:harge. 

Gage 
height. 

Feet. 

Discharge. 

1 

Feet. 

F^t. 

Second-feet. 

Second-feet. 

0.7 

685 

2.0 

1,120 

3.3 

2,010 

5.0 

8,200 

.8 

648 

2.1 

1,185 

3.4 

2,080 

5.5 

3,550 

.9 

663 

2.2 

1,250 

3.5 

2,150 

6.0 

3,900 

1.0 

680    i 

2.8 

1,315 

3.6 

2,220 

6.5 

4,250 

1.1 

700 

2.4 

1,880 

3.7 

2,290 

7.0 

4,600 

1.2 

725 

2.5 

1,450 

3.8 

2,360 

1      7.5 

4,950 

1.3 

755 

2.6 

1,520 

3.9 

2,430 

8.0 

5,300 

1.4 

790 

2.7 

1,590 

4.0 

2,500 

8.5 

5,650 

1.5 

832 

2.8 

1,660    < 

4.1 

2,570 

9.0 

6,000 

1.6 

880    ■ 

2.9 

1,730 

4.2 

2,640 

9.5 

6,350 

1.7 

935 

8.0 

1,800    ' 

4.3 

2,710 

10.0 

6,700 

1.8 

995 

3.1 

1,870 

4.4 

2,780 

1.9 

1,055 

3.2 

1,940 

4.5 

2, 850 

1 

Above  2.40  feet  gage  height  the  cnrve  becomes  a  tangent  with  difference  of  70 
per  tenth. 

Estimated  monthly  discharge  of  Ocmulgee  River  near  Flovilla y  Ga.^for  1903. 

[Drainage  area,  1,500  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum.    Minimum 


Mean. 


Second- 
feet  per 
square 
mile. 


July 

Angast  . . . 
September 
October . . . 
November. 
December . 


6,350 
6,140 
6,630 
995 
1,940 
1,450 


725 
700 
635 
663 
725 
790 


1,681 

1,635 

1,285 

754 

932 

981 


1.12 
1.09 
.86 
.50 
.62 
.65 


Depth  in 
inches. 


1.29 
1.26 
.96 
.58 
.69 
.75 


ALCOVY  RIVER  NEAR  COVINGTON,  GA. 

This  station  was  established  on  April  30,  1901.  It  is  located  about 
3  miles  east  of  Covington,  at  a  low  wooden  bridge  which  is  often  under 
water.  The  gage  is  a  vertical  rod  10  feet  long,  graduated  to  feet  and 
tenths,  marked  by  tacks  and  brass  figures.  It  is  spiked  to  a  birch 
tree  on  the  left  bank  of  the  river  2  feet  from  the  upstream  side  of  the 
bridge.     The  observer  is  Stephen  Belcher,  a  farmer  living  near,  who 
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is  paid  by  the  Georgia  geological  survey.  Discharge  measurements 
are  made  from  the  upstream  side  of  a  low  two-span  wooden  bridge 
about  100  feet  long.  The  initial  point  for  soundings  is  the  end  of  the 
bridge  floor  on  the  left  bank,  upstream  side.  The  banks  are  low  and 
liable  to  overflow.  The  ground  on  the  right  bank  is  low  and  swampy 
for  several  hundred  yards  and  is  flooded  by  a  moderate  rise.  The 
bed  of  the  stream  is  sandy  and  shifting,  and  the  water  is  sluggish  at 
low  stages. 

Bench  mark  No.  1  is  a  notch  and  nail  in  a  maple  tree  on  the  right 
bank,  about  15  feet  from  the  upper  side  of  the  bridge.  Its  elevation 
is  5.91  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  copper 
plug  set  in  the  solid  rock  on  the  north  edge  of  the  side  ditch  on  the 
upstream  side  of  the  road,  100  feet  from  the  end  of  the  bridge,  on  the 
left  bank  of  the  river.  Its  elevation  is  7.82  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  df  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Alcovy  River  near 

Covington,  Oa 

.,  in  190S. 

Date. 

Hydrographei 

h^t.  '™~' 

i-feet. 

1        Feet.         Seeom 

March  11 

...|  M.  R.  HaU 4.41  ' 

575 

May  38 .- 

, do 3.48 

385 

Jiily24 

August  27 

Octobers 

do  -.-- 1.92  ' 

174 

'  ..  .do 

1.60 

127 

-.do 1          1..50 

120 

November  14  _   

F.  A.  Murray 1.90 

157 

December  19 

do 1.85 

1                     1 

155 

Mean  daily  gage  height,  in  feet,  of  Alcovy  River  near  Covington,  Oa,,for  l9aL 

'-  —  -        —  - 
Day. 

Jan.   Feb.  I  Mar. 

Apr.  May. 

1 
June. 

7.00 
6.70 
5.70 
6.20 
5.40 

July. 
2.80 

2.eo 

2.70 
2.80 
2.70 

Aug. 

1.90 
2.50 
4.50 
3.80 
3.00 

Sept. 
1.20 

Oct.  Nov. 

Dec. 

1  91 

1 

3.20 

1 

2.50  i  4.90 

6.30 
5.70 
5.00 
4.80 
4.70 

3.00 
3.00 
8.00 
5.70 
5.00 

1  an    \  Tn 

2 

3.00 

2.50     5.50 

1.20  '  I  4n  1  1  7n 

1.9) 

3 

2.90 
3  00 

2.70    5.20 
3.00    4.70 
3.60  1  4.50 

1.20 
1  20 

1.40  ;  1.80 
1  m    9^3) 

1.* 

l.w 

1 

6 

2.90 

1.40  1  1.60  1  2.70 

« 

2.«0     4.00  '  4.20 

4.50 

4.50 

6.10 

2.60 

2.70 

1.30     1.50    3.00 

2  91 

7 

2.70  '  4.40     4.20 

4.30 

4.00 

6.00 

4.50 

2.00 

1.20     1.50    2.50 

2.  in 

« 

2.60     8.00     4.10 

4.80 

3.40 

5.50  1  5.50 

2.40 

1.20     1.50  1  2.00 

2.ttJ 

9..... 

2.50     7.50     4.00 

6.10 

3.50 

4.50  i  4.40 

1.80 

1.20     1.50     1.90 

2.10 

10 

3.:«     7.00  1 

4.50 

5.90  1  3.30 

4.00     3.70 

1.70 

1.20     l.S(»  !  1.90  ; 

2..1i» 

11. 

2.80     6.50 

4.40 

5.60  ,  3.10 

3.80 

4.80 

1.60 

1.10 

1.40     1.90 

i.i> 

12 

3  00 

6  50 

4.30 
4.70 

4.50     8.00 
4.40     2.90 

3.50 
3.30 

4.00 
6.50 

1.60 
1.60 

1  10    1  in  1  1  on  ! 

2.tV 

13 

3.30 

6.60 

1.00 

1.40  !  1.90 

2.W 
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Mettn  ikiily  yaye  height,  in  feet^  of  AU'ovy  River,  etc. — Continued. 


Day. 

Jan. 

Feb. 

Mar.' 

Apr., 

1 

14 

2.90     6.20 

5.10     4.70 

IR 

2.80    5.30 
2.70    4.«0 

4.70     4.50 
4.00     4.30 

16 

17 

2.60    6.60 
2.50  '  6.70 

4.50     4.00 
4.00     3.80 

18 

19 

2.40  ,  6.60 

3.80     3.80 

ao 

2.9) 

5.40 

3.70  ,  3.70 

21 

2.20 
2.80 

4.80 
4.60 

3.80  '  3.60 

as 

5.50 

3. 40 

23 

2.20 
2.40 

4.  a) 

4.00 

7.50 

3.10 

24 

H.eO     2.00 

25 

2.50 

3.80 

7.40  ,  2.00 

26 

2.50 

3.70 

'6.10     2.90 

27 

2.«0 

3.60 

5.30     3.30 

28 

3.10 

4.30 

4.90     3.50 

2» 

8.00 

4.20     3.30 

30 

2.00 

1  5.70 

3.1.1 

31 

2.60 

6.20 

May.' June.  I  July.  Aug.  Sept.  .Oct.   Nov.    Dec. 


3.30 
4.00 
4.20 
4.U) 
3.50 
3.10 
2.90 
2.80 
2.70 
2.60 
2.60 
2.50 
2.50 
3.30 
3.50 
3.10 
2.80 
2.70 


3.00 
2.90 
2.80 
2.70 
2.60 
2.40 
2.40 
3.00 
2.80 
2.60 
2.40 
2.30 
2.20 
3.60 
3.60 
3.20 
8.00 


6.30 
5.10 
4.20 
3.20 
2.90 
2.70 
2.50 
2.30 
2.10 
2.00 
1.90 
1.90 
2.90 
2.70 
2.60 
2.40 
2.00 
'  2.00 


2.20 
3.00 
4.00 
4.50 
8.50 
2.40 
2.00 
2.40 
3.60 
3.00 
2.50 
2.00 
1.70 
1.60 
1.50 
1.40 
1.30 
1.30 


1.20 
3.30 
4.40 
4.70 
4.00 
3.70 
2.40 
2.30 
2.00 
1.90 
1.80 
1.70 
1.70 
1.80 
1.70 
1.60 
1.50 


1.40 
1.40 
1.40 
1.40 
2.00 
1.90 
1.80 
1.70 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
1.60 


1.90 
1.90 
1.90 
2.60 
2.20 
2.20 
2.00 

2.a> 

2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
1.90 


I 


1.60 

1.90 

1.50 

1.90 

1.50 

2.10 
2.50 

2.  a) 

2.20 
2.00 
1.80 
2.00 
2.20 
2.50 
2.20 
2.10 
2.00 
2.00 
2.50 
2.40 

2.  a) 

2.20 
2.10 


Rating  table  for  Alarvy  River  near  Covington  Ga.^froin  January  I  to  December 

ill,  ]fH),i. 


Gaee 

height. 

Discharge. 
Second-feet. 

Gage     '• 
height. 

Diflcharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second- feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet, 

1.0 

88 

'       3.3 

206 

3.6 

410 

4.9 

670 

1.1 

94 

'       2.4 

218 

3.7 

430 

5.0 

690 

1.2 

100 

2.5 

232 

3.8 

450 

5.1 

710 

1.3 

107 

.1      2.6 

246 

3.9 

470 

5.2 

730 

1.4 

114 

2.7 

260     1 

1       4.0 

490 

5.3 

750 

1.5 

122 

1      2.8 

274 

4.1 

510 

5.4 

770 

1.6 

180 

2.9 

290 

:      4-2 

530 

5.5 

790 

1.7 

140 

3.0 

:i06 

4.3 

.     550 

5.6 

810 

1.8 

150 

,      3.1 

322 

4.4 

570 

5.7 

830 

1.9 

160 

i       3.2 

338 

4.5 

590 

I 

5.8 

850 

2.0 

170 

3.3 

356 

:      4.6 

610 

5.9 

870 

2.1 

182 

3.4 

374 

4.7 

630 

6.0 

890 

2.2 

194 

3.5 

392 

4.8 

650 

1 

At  about  6  feet  gage  height  the  right  bank  overflows  for  a  width  of  about  1,000 
feet.  Bank  is  covered  by  a  thick  swamp  growth,  so  the  velocity  is  probably 
small. 
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[so.m. 


Estinuited  monthly  discharge  of  Alcoxm  River  near  Covington,  Ga.^for  }'.***- i. 

\  Drainofire  area,  2S8  squarfi  xniloH.] 


Discharge  in  second-feet. 


Bnn-off. 


Month. 


Maximum.    Minimum.        Mean. 


January 

February 

March  .  _  _ 

April 

May 

June 

July 

August 

September  _ .  ^  . 

October  _ 

November . 

December  . .   . . 

The  year 


356 

1,290 

1,410 

950 

830 

1,090 

990 

590 

630 

170 

306 

232 


1,410 


194 
232 
430 
170 
232 
194 
160 
107 
88 
114 
140 
150 

88 


262 
691 
689 
535 
371 
468 
375 
244 
186 
126 
178 
185 

a59 


Second- 
feet  per   I  Depth  in 

square     '    inches. 

mile. 


1.15 

3.03 

3.02 

2.35 

1.63 

2.05 

1.64 

1.07 

.82 

.55 

.79 

.81 


1.33 

3.16 

3.48 

2.62 

1.88 

2.29 

1.89 

1.23 

.91 

.63 

.88 

.9:5 


1.58 


21.2:i 


MISCELLANEOUS  MEASUREMENTS  IN   ALTAMAHA  RIVER  DRAINAGE 

BASIN. 

Ocviidgee  River. — At  Bridges  Ferry,  near  Berner,  Ga.,  this  stream 
was  discharging  1,535  second-feet  on  June  16, 1903;  gage  height,  3.77 
feet.  The  bench  mark  is  a  nail  in  birch  tree  at  upper  side  of  ferry 
landing,  on  right  bank;  elevation,  10.91  feet  above  datum. 

Pendleton  Creek. — This  stream  wa3  measured  at  Gordon  Bridge,  34 
miles  from  Lyons,  Ga.  The  bench  mark  is  a  spike  in  a  tupelo  tree 
on  right  bank,  30  feet  below  bridge. 

Discharge  mea^sureinents  of  Pendleton  Creek  at  Gordon  Bridge,  Z^  inilei<  from 

Lyons y  Ga.,  19o:L 


Date. 


I    Heiffht  of 
bencE  mark 
aboTe  water. 


June  8  . . 

Octolier  7 

Do.. 


5.30 
11.60 
11.25 


Diachanre. 

Second-feet. 

1,071 

100 

104 


IIOYT.] 
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Ohoopff  Hirer. — At  Jaiiill  Hrid^c,  near  OhooptM*,  (?a.,  this  stream 
was  disehargin|i;  1,4H1  se<*oii<l-<V('t  on  Juih*  S,  lt>08,  wlien  the  water 
surface  was  7.1  feot  below  the  top  of  crossbeam,  .'jH  feet  from  end  of 
hand  rail,  on  right  bank  going  downstream. 

Velio w  Hirer, — At  Wootls  Bridge,  near  Almon,  Ga.,  this  stream  was 
discharging  79  second-feet  on  September  12,  1003,  when  the  water 
surface  was  17.4(>  feet  below  top  of  crossl>eam/75  feet  from  right  end 
of  bridge  going  downstream. 

Yellow  Mirer. — At  wagon  bridge  near  Lithonia,  Ga.,  this  stream 
was  discharging  104  second-feet  on  October  5,  1903,  when  the  water 
surface  was  lf>.25  feet  below  top  of  wooden  stringer  on  downstream 
side  of  bridge,  at  inside  face  of  right-bank  stone  abutment. 

LilHe  Hirer. — This  stream  was  measured  at  wagon  bridge  ^\  miles 
northwest  of  Eaton  ton,  (4a.  The  bench  mark  is  top  of  bridge  floor, 
20  feet  from  end  of  bridge,  on  left  bank  going  upstream. 

I>ischarge  ineasuremeutH  of  Little  River  at  wagon  bridge  6i  miles  northwest  of 

Eat  onto  II,  (ia..  luo.^. 


Date. 


Heiffbt  of 
bench  mark   Diflcfaarfiro. 
above  water. 


October  IH 
December  17 


Feel.  Second-feet. 

8.73  118 

9.07  88 


Swift  Creek. — Near  Lyons,  (4a.,  this  stream  was  discharging  31 
second-feet  on  October  7,  1903. 

Ocmuhjee  Hirer. — This  stream  was  measured  at  Holton,  Ga.  The 
bench  mark  is  two  nails  in  upstream  side  of  birch  tree  20  feet  above 
old  ferry  landing,  right  bank. 

IHwharge  mroioirewents  of  Oemulgee  River  at  Holton.  Ga.,  1903. 


Date. 


Heiif  ht  of 
bencn  mark    Discharge, 
.above  water. 


October  14 
Do.   .. 


Feet.         Second-feet. 
7. 1  893 

7.0  963 


Indian  Creek. — This  stream  was  measured  at  wagon  bridge  at 
Hudson's  mill,  6  miles  northwest  of  Eatonton,  Ga.  The  bench  mark 
is  at  top  of  bridge  floor,  27.}  feet  from  end  of  hand  rail,  right  bank, 
upstream. 
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Dinvhurge  of  hidian  (^rvvk  at  wagon  bridge  ttt  Hitdsou^s  nif  11,  f:  miles  ttorthirt-M 

of  Ea  ton  ton,  (ia.,  lUfU. 


Height  of   ' 


I         ter. 


I 


1         Fe^t.  S^rrmd'/^f 

October  18 8. 79  85 

December  17 ....    9.10  49 

_       _   _  _  ' _ 

San  ford  Creek. — At  wagon  bridge,  3  miles  from  Eaton  ton,  Ga.,  this 
stream  was  discharging  3.C  second-feet  on  December  17,  1903,  when 
the  water  surface  was  5.44  feet  below  bridge  floor  21  feet  from  post 
on  right  bank. 

Olady  Creek. — At  wagon  bridge,  3i  miles  from  £atonton,  Ga.,  this 
stream  was  discharging  7  second-feet  on  December  17,  1903,  when 
the  water  surface  was  0.14  feet  below  bridge  floor  60  feet  from  right 
end  of  bridge,  going  upstream. 

Town  Creek, — At  wagon  bridge,  1  mile  east  of  Eatonton,  Ga.,  this 
stream  was  discharging  2.7  second-feet  on  December  18,  1903,  when 
the  water  surface  w^as  8.57  feet  below  top  of  bridge  floor  24  feet  from 
right  end  of  bridge,  going  downstream. 

• 
EASTEJ^V  (a:LF  DKAINAGE. 

The  rivers  flowing  into  the  eastern  portion  of  the  Gulf  of  Mexico 
are  for  the  most  imrt  similar  in  character  to  those  in  the  southern 
Atlantic  drainage,  though  in  their  lower  courses  their  flow  is  usually 
more  sluggish.  In  tliis  report  the  rivers  in  this  section  from  which 
the  United  States  Geological  Survey  has  obtained  data  during  1903 
have  been  grouped  into  the  following  drainage  areas:  The  Apalachi- 
cola,  the  Mobile,  and  the  Pearl. 

APAL.ACIIICOLA   RIVER    DRAIXAGE   BASIN. 

Apalachicola  River  is  formed  by  the  union  of  Flint  and  Chatta- 
hoochee rivers  at  the  Georgia-Florida  line.  It  flows  in  a  southerly 
direction  through  Florida  to  the  Gulf  of  Mexico.  It  is  navigable,  and 
boats  run  up  Flint  River  to  Albany,  Ga.,  and  up  the  Chattahoochee 
River  to  Columbus,  Ga. 

Flint  River  rises  a  few  miles  south  of  Atlanta,  Ga.,  in  Fulton 
County.  It  flows  in  a  southerly  direction  to  Talbot  County,  south- 
easterly to  Macon  County,  southerly  to  Worth  County,  and  south- 
westerly to  Apalachicola  River.  It  drains  the  south-central  portion 
of  Georgia,  extending  from  Atlanta  south  to  the  Florida  line.  The 
tributaries  to  Flint  River  are  mainly  large  creeks  with  much  fall. 


HOYTl  APALACHICOLA    RIVER   DRAINAGE    BAftlN.  105 

The  principal  ones  among  these  an*  Whitewat-er,  Redoak,  Big  PoUto, 
Miickalee,  Kinchafoonee,  Ichawaj'nocliaway,  and  Spring  Greeks. 

Flint  River  has  many  good  water  powers  on  its  course.  Between  a 
I)oint  opposite  Woodbury,  Ga.,  and  a  point  opposite  Knoxville,  Ga., 
in  Crawford  County,  a  distance  of  about  45  miles,  the  river  falls  334 
feet.     Very  little  of  its  power  is  yet  developed. 

Chattahoochee  River  rises  in  the  Blue  Ridge,  in  White  C'ounty,  and 
flows  in  a  southwesterly  direction  until  it  reaches  the  Alabama  line 
at  the  southwest  corner  of  Troup  County,  Ga.  From  there  it  flows  in 
a  southerly  direction,  forming  the  western  boundary  of  Georgia,  until 
it  flows  into  Apalachicola  River  at  the  southern  boundary  of  the 
State.  It  drains  almost  all  of  the  north-central,  middle-west,  and 
southwest  portions  of  Georgia,  and  has  a  drainage  area  of  4, 900  square 
miles  at  Columbus,  (ra.,  which  is  at  the  fall  l|ne. 

Soque  River  joins  the  Chattalioochee  on  the  western  edge  of  Haber- 
sham County.  This  river  rises  in  TIal>ersham  County  and  flows  in  a 
southwesterly  direction.  It  has  considerable  fall,  dropping  as  much 
as  40  feet  within  a  few  hundred  feet. 

Farther  down  the  Chattahoochee,  at  the  west  boundary  of  Hall 
County,  Chestatee  Rivei*  enters.  It  rises  in  Lumpkin  County  and 
flows  in  a  southerly  direction  through  a  very  hilly  and  steep  country 
and  has  much  fall  all  along  its  course. 

From  its  source  down  to  Columbus  the  Chattahoochee  River  is  an 
excellent  water-power  stream.  From  the  lower  edge  of  Lumpkin 
County  down  to  Columbus,  Ga.,  there  is  a  fall  of  over  S50  feet,  366 
feet  of  this  fall  being  between  Westpoint  and  Columbus.  All  along 
its  course  there  are  many  small  tributaries  flowing  from  a  high,  hilly 
country.  These  have  much  fall,  and  many  small  water  powers  are 
available. 

During  1903  the  United  States  Geological  Survey  maintained  the 
following  stations  in  this  basin,  under  the  direction  of  M.  R.  Hall: 
On  Flint  River  at  Albanj',  and  near  Woodbury,  Ga. ;  on  Kinchafoo- 
nee and  Muckalee  creeks  near  Albany,  Ga. ;  on  Chattahoochee  River 
at  Westpoint,  at  Oakdale,  near  Norcross,  and  near  Gaines^'^ille,  Ga. 

FLINT  RIVER  AT  ALBANY,    GA. 

This  station  was  originall}'  established  by  the  Tnited  States 
Weather  Bureau  on  April  10,  1893,  and  has  been  maintained  from 
that  date  to  the  present.  The  gage  was  washed  out  and  replaced  in 
1898.  It  was  again  injured  in  1902,  and  was  replaced  by  a  new  gage 
on  June  17,  1902,  which  was  read  for  the  first  time  on  June  18.  The 
new  gage  was  set  9  inches,  or  seventy-five  hundredths  of  a  foot, 
lower  than  the  old  gage.  The  gage  as  it  existed  prior  to  June  17, 
1902,  is  described  in  Water-Supply  Paper  No.  48,  on  page  156.  R.  V. 
Watson  was  employed  by  the  Weather  Bureau  to  make  and  set  the 
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new  K^K^,  and  it  appeal's  froui  Mr.  AVatson'-s  descriplioii  <>f  th» 
gage  on  June  17,  1902,  that  a  certain  bench  mark  cut  in  the  lower 
iron  pier  of  the  countj'  bridge  and  described  in  Paper  No.  48,  above 
referred  to,  as  being  10  feet  above  zero  of  gage,  wavS  in  reality  only 

9  feet  and  3  inches  above  the  zero  of  the  old  gage.  As  Mr.  Watson 
set  the  new  gage  10  feet  below  this  bench  mark,  its  zero  is  9  inches 
lower  than  that  of  the  old  gage.  The  gage  heights  have  been  cor- 
rected from  January  1  to  June  17, 1902,  inclusive,  to  correspond  with 
the  new  gage,  so  that  one  rating  table  will  apply  to  the  whole  year. 

Albany  station  is  and  has  always  been  a  Weather  Bureau  station, 
and  John  E.  Clark  has  been  the  observer  for  j^ears.  Discharge  meas- 
urements were  begun  by  the  United  States  Geological  Survey  in  1901. 

The  following  is  Mr.  Watson's  description  of  the  present  gage: 
The  name  of  the  bridge  to  which  the  gage  is  attached  is  the  Dough- 
erty County  Flint  River  bridge,  located  at  Albany,  Ga.,  about  70r» 
feet  below  the  Atlantic  Coast  Line  Railway  bridge.  The  gage  is  in 
three  parts  or  sections.  No.  1  is  attached  to  the  crib  around  the 
middle  piers  (the  crib  is  filled  with  rocks,  being  30  by  14  feet),  and 
extends  about  3  feet  above  ordinary  low  water.  This  section  reads 
to  4  feet  above  zero.  It  is  securely  spiked  to  the  wooden  crib.  Sec- 
tion No.  2  is  securely  spiked  k)  a  green  cypress  tree  just  above  the 
bridge  on  the  west  bank  of  the  river,  and  reads  from  2  to  17  feet 
above  the  zero  on  No.  1.  No.  3  is  securely  spiked  to  a  cedar  post  1<) 
feet  high,  the  post  being  put  3  feet  into  the  firm  ground.  This  stn;- 
tion  begins  at  17  feet  above  the  zero  on  No.  1  and  reads  to  32  feet, 
which  is  about  2^  feet  above  any  high  water  known  since  1840.  The 
gage  is  subdivided  into  feet  and  tenths,  and  is  read  once  each  day  by 
D.  W.  Brosnan.  Discharge  measurements  are  made  from  the  two- 
span  railroad  bridge,  with  475  feet  of  trestle  approach  on  the  right 
bank  and  240  feet  on  the  left  bank. 

The  initial  point  for  soundings  is  the  center  of  the  tubular  iron 
pier  on  the  upstream  side  of  the  bridge  on  the  left  bank.  The  chan- 
nel above  the  station  is  straight  for  about  1,000  feet  and  is  rough. 
Below  the  station  the  channel  is  straight  for  700  feet.  •  The  river 
overflows  both  banks,  but  only  under  the  approaches  to  the  bridge. 
The  bed  is  constant,  but  is  rough,  and  the  current  is  irregular. 

Bench  mark  No.  1  is  a  copper  plug  set  in  the  downstre^mcorner  of  the 
brick  abutment  on  the  right  bank,  under  the  Dougherty  County  bridge. 
Its  elevation  is  33.81  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  top  of  the  first  crossbeam  from  the  right  bank,  upstream 
end  of  the  railroad  bridge.  Its  elevation  is  43.20  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  3  is  a  chisel  mark  on  the  tubular  pier 
of  the  wagon  bridge  on  the  right  bank,  downstream  side.    Its  elevation  is 

10  feet  above  the  zero  of  the  gage.  Bench  mark  No.  4  is  the  top  of 
the  third  granite  block  of  the  Confederate  monument  at  the  center 
of  Jackson  and  Pine  streets.     This  is  at  the  bottom  of  the  polished 
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Uloek  whii-'li  bears  the  ins<'rii)1i<)n.     Its  olevHtioii  is  01. (M>  fe«*t  Hliove 
the  zero  of  the  gage. 

The  observations  at  this  statiou  (luring  11)03  have  bet^n  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

DtMhftrge  measurementH  of  Flint  River  at  Albttny^  Ga,,  in  1U0,$, 


DrnXe. 


Hydrocn^pher. 


March  6 _ F.  A.  Mnrray 

May21 M.R.Hall_.. 

Jnly  8 F.  A.  Murray 

OctoberU M.R.HaU... 

September  18 do 

December  22 


F.  A.  Murray 


height. 

DiflchATge. 

Feet. 

Second-feet. 

18.68 

18,634 

16.80 

28,120 

5.65 

7,744 

1.90 

8,484 

13.06 

16,641 

3.25 

6,085 

Mean  daily  ga^ge  height ^  in  feet,  of  Flint  River  at  Albany,  Ga.^for  190S, 


Day. 


1.. 


3. 
4. 

5. 
6. 
I . 

8. 

9. 
10. 
11. 
12. 
13. 


U. 
15. 
16. 


18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 


2J. 
28. 
29. 
30. 
31. 


Jan. 


4.10 
3.«) 
3.00 
3.20 
3.40 
3.90 
4.20 
4.20 
4.20 
4.60 
4.70 
5.20 
5.20 
5.4D 
5.40 
5.40 
5.20 
4.70 
4.70 
4.40 
4.40 
4.60 
4.60 
4.10 
3.70 
8.50 
3.30 
3.40 
3.00 
4.10 
4.30 


Mar.  ^  Apr. 


4.50 

4.90 

5.30 

5.60 

5.40 

5.10 

5.10 

5.00 

5.00 

5.40 

7.20 

8.90 

15.80 

21.80 

22.80 

24.60 

25.00 

24.10 

22.60 

21.80 

19.70 

16.20 

14.10 

13.90 

12.60 

11.20 

10.60 

9.10 


I 


8.10 

7.00 

7.90 

8.50 

9.60 

13.50 

14.50 

13.90 

13.50 

11.70 

11.60 

10.70 

9.30 

8.70 

8.50 

8.50 

8.50 

8.00 

7.60 

7.00 

6.50 

6.50 

6.30  ' 

6.50 

7.00 

7.10 

9.00 

10.00 

11.80 

14.40 

14.80 


14.40 

13.70 

13.00 

13.00 

13.00 

12.60 

11.50 

10.00 

9.00 

8.50 

9.00 

9.00 

10.10 

10.00 

11.00 

11.60 

12.00 

12.30 

12.50 

12.00 

10.00 

8.00 

7.60 

7.60 

7.70 

7.30 

6.20 

5.40 

5.r« 

5.20 


I 


May. 

5.90 

4.60 

4.70 

4.00 

8.80 

3.70 

4.50 

5.20 

5.90 

6.90 

7.70 

8.00 

9.01) 

9.20 

9.80 

11.90 

16.30 

16.70 

15.70 

16.00 

16.70 

16.60 

14.50 

10.00 

6.:» 

5.50 
4.90 
4.20 
4.40 
4.50 
5.00 


June. 

4.  HO 
4.40 
4.50 
5.60 
7.30 
9.  a) 

11.40 

13.20 

13.70 

13.10 

12.40 

11.50 

9.40 

7.00 

•5. 60 

4.40 

3.80 

8.40 

3.20 

3.10 

3.10 

3.00 

3.00 

3.50 

4.10 

3.70 

3.50 

3.80 

4.70 

6.00 


July.;  Aug 


6.50 
6.40 
5.80 
4.70 
4.00 
4.60 
4.50 

4.  a) 

4.70 
6.00 
6.60 
7.20 
8.20 

8.ao 

7.40 
6.40 
6.30 
6.20 
5.50 
4.10 
3.60 
3.00 
2.60 
2.30 
2.60 
3.00 
3.40 
8.90 
3.60 
2.80 
2.60 


2.40 

2.30 

2.20 

2.10 

2.50 

3.40 

5.40 

6.50 

6.90 

7.00 

5.50 

4.60 

4.30 

4.00 

4.10 

4.40 

5.20 

6.80 

8.00 

9.10 

10.00 

10. 70 

10.80 

10.70 

10.70 

10.60 

10.60 

7.30 

8.30 

2.90 

2.60 


Sept. 

2.50 
2.40 
2.40 
2.80 
2.20 
2.00 
1.90 
1.80 
1.70 
1.60 
1.40 
1.20 
1.10 
1.50 
6.60 
11.80 

^st.m 

13.00 

L3.40 

15.00 

16.80 

17.00 

15.40 

10.70 

4.80 

4.00 

3.70 

3.40 

3.20 

2.80 


Oct. 
2.60 

Nov. 

Dec. 

1.70 

3.10 

2.50 

1.70 

2.90 

2.40 

1.90 

2.80 

2.30 

2.90 

2.80 

2.20 

5.00 

2.70 

2.10  .  7.50 

2.70 

2.00 

7.80 

2.60 

2.00 

6.70 

2.60 

1.90 

5.50 

2.90 

1.90 

4.60 

3.20 

2.00 

8.90 

a60 

2.10 

8.70 

3.70 

2.10 

3.80 

8.80 

1.90 

4.00 

3.80 

1.70 

8.90 

3.60 

1.60 

3.80 

aso 

1.90 

3.70 

8.40 

2.60 

3.60 

3.30 

3.20 

3.60 

8.10 

3.90 

3.60 

8.10 

4.20 

3.50 

3.10 

8.60 

8.60 

3.80 

3.00 

3.40 

8.50 

2.50 

8.30 

8.70 

2.30 

8.30 

3.70 

2.10 

3.20 

5.00 

2.00 

3.30 

6.20 

1.90 

3.30 

7.10 

1.80 

3.30 

7.30 

1.80 

3.20 

6.80 

1.70 

1 

6.10 
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fNO.  9tL 


Rating  table  for  Flint  Rivrr  at  Albany^  Ga.^froin  January  I  to  I>ecemher  .if,  I'.«i.;, 


155  X)er  tenth. 


Estimated  numthly  discJiarge  of  Flint  Rif>er  at  Albany,  Ga.^for  19(M, 

[Drainage  area^  5,0U0  square  mileH.] 


Discharge  in  second-feet. 


Month. 


Rnn-off. 


Maximum.  '  Minimum. 


Mean. 


Second-  > 

I    feet  per  I  Depth  in 

square  '   inofae^. 
•      mile. 


Jannary  .. 
February  . 

March 

April 

May 

June 

July 

Augfust  _.- 
September 
October  . . 
November 
December . 


I  — 


The  vear 


7,720  , 

4,760 

6,305 

1.26 

1.45 

35,900 

6,595  ' 

'         1 

17,694  1 

3.54  , 

:i.e9 

20,090 

8,845 

13,001  ' 

2.60  1 

3.00 

19,470  , 

7,470  ' 

13,510    . 

2.70  ' 

3.01 

23.035 

5,595 

11,769 

2.35 

2.71 

18,385  , 

4,760  i 

8,869 

1.77 

1.97 

11,345 

3,955 

7,076 

1.42 

i.ew 

14, 470 

3, 725 

8,529  i 

1.71 

1.97 

23,500 

2,610  . 

8,709 

1.74' 

1.94 

6,220 

3,160 

3,976  ; 

.80  , 

.92 

10,720 

3,270  , 

5,837 

1.17 

1.31 

10. 095 

4,300 

5,789 

1.16 

I.:i4 

35,900 

2,610  . 

9,255  . 

1 

i.a5 

24. 95 

heigfS;. 

Difl(*harge. 

height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Fe^t. 

1 

Diw'liarfre. 

1 

■                                        1 

Feet 

Second-feel. 

Feet. 

Second-feet. 

1 
Serond'/ret 

1.1 

2,610 

,      2.8 

4,530     ,| 

7.5 

10,345     1 

15.0 

20,400 

1.2 

2,720 

3.0 

4, 760     1 

8.0 

10, 970 

16.0 

21.950                 ' 

I      1.3 

2,830 

3.2 

4, 995     ' 

1 

8.5 

11,595 

17.0 

23,500 

1.4 

2,940 

3.4 

5,235     , 

9.0 

12, 220 

18.0 

25, 050 

1.5 

3,050 

3.6 

5, 475 

9.5 

12,845 

19.0 

26,600 

1.6 

3,160 

3.8 

5, 720 

10.0 

13, 470 

20.0 

28, 150 

1.7 

3, 270 

4.0 

5, 970 

10.5 

14, 095 

21.0 

29.700 

1.8 

3,380 

4.5 

6, 595     1 

11.0 

14,720     , 

22.0 

31,250 

1.9 

3,495 

5.0 

7, 220     ; 

11.5 

15,345     1 

23.0 

32,800 

2.0 

3,610 

5. 5 

7,845     ,1 

12.0 

15,970     ' 

24.0 

34,850 

2.2 

3,840 

6.0 

8,470    i; 

12. 5 

16,650  ; 

25.0 

35,900 

2.4 

4,070 

6.5 

9,095 

13.0 

17,350 

2.6 

4,300           7.0 
'age  height  18.50  fee 

9,720     : 
't  the  curve 

14.0 

18,850 

b  with  a 

difference  of 

Above  g 

becomes  a  tangeni 
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KINCHAFOONEE   CREEK   NEAR  ALBANY,  GA. 

This  Station  was  established  as  a  temporary  station  March  9,  1903, 
by  F.  A.  Murray.  It  is  located  at  the  wagon  bridge  3  miles  north  of 
Albany,  Ga.,  200  feet  below  the  Central  of  Georgia  Railroad  bridge 
and  about  one-half  mile  above  the  month  of  the  creek.  The  gage  is 
a  vertical  rod  fastened  to  the  cypress  tree  on  the  left  bank  100  feet 
above  the  bridge,  and  reads  from  0  to  10  feet.  During  1903  it  was 
read  once  daily  by  T.  M.  Nelson.  Discharge  measurements  are  made 
from  the  single-si)an  highway  bridge  and  its  approaches,  which  cross 
the  river  at  an  angle  to  the  direction  of  the  current.  The  initial 
point  for  soundings  is  the  center  of  the  iron  pier  on  the  left  bank, 
downstream  side.  The  channel  is  curved  both  above  and  below  the 
station.  Both  banks  are  high  and  all  water  passes  beneath  the  bridge 
and  its  approaches.     The  bed  is  probably  somewhat  shifting. 

Bench  mark  No.  1  is  the  top  of  the  crossbeam  30  feet  from  the 
initial  point  for  soundings  on  the  upstream  side  of  the  bridge.  Its 
elevation  is  26.52  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  copper  plug  set  in  a  rock  on  the  left  bank  about  25  feet  below 
the  bridge.  Its  elevation  is  6.97  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  3  is  the  top  of  the  iron  pier  on  the  left  bank,  upstream 
side.  Its  elevation  is  26.37  feet  above  the  zero  of  the  gage.  The 
station  was  discontinued  December  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  mecuturenients  of  Kiiichafooiiee  Creek  near  Albany,  Ga. ,  in  VJO.i. 


Date. 


H  ydrographer . 


F.  A.  Murray 
M.  R.  Hall... 


March  6 

May  22 _ 

July  2 -.   F.  A.  Murray 

September  19 do 

October  15 i  M.  R.  Hall.. 


December  22 


F.  A.  Murray 


Gaare 
height. 

Discrharge. 

Feet. 

Second-feet. 

4.28 

3, 886 

3.32 

1,682 

1.84 

944 

3.29 

2,051 

.98 

422 

1.76 

851 

Mean  daily  gage  height^  in  feet,  of  Kinchafoonee  Creek  near  Albany,  Oa. ,  for  190S. 


Day.                Mar. 

Apr. 
2.90 

May. 

l.fjO 

Jnne. 

July. 

Aug. 
1.20 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.90 

1.80 

l.W 

1.20 

0.90 

1.60 

2 

2.90 

1.50 

l.flO 

l.HO 

1.90 

1.00 

1.10 

1.10 

1.60 

3 

2.80 

1.50 

1.50 

1.80 

1.:*) 

1.00 

1.10 

1.50 

I.eo 

4 

2.80 

1.50 

1.80 

1.90 

1.20 

1.00 

1.10 

2.00 

I.eo 

5             

2.80 
2.70  , 

1.00 
2.80 

2.00 
2.60 

1.70 

i.eo  1 

1.20 
1.20 

1.00 
.90 

1.10 
1.10 

2.60 

2.80 

I.eo 

6 

1.60 
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[wo  »•. 


Mean  daily  gage  height,  in  feet,  of  Kinchafoonee  Creek,  etc. — Contmned. 


Day. 

Mar. 

Apr. 

2.60 
2.50 
2.40 

May. 

2.60 
2.70 
2.90 

Jnne. 



2.90 
3.20 
2.80 

July. 

i_ 

1.90 

2.20 

Ang. 

1.30 
1.50 
1.50 

1 

Sept. 

' 

.80 

.90' 

.80 

Oct. 

1 
Nor. 

Dar 

7 

1.00 
1.00 
1.00 

2.  HO 
2.70  = 
2.50 

l.»' 

8. 

1.9) 

9 

3.20 

1.(1) 

10 

8.00 

2.40 

2.70 

2.40 

2.60 

1.50 

.80  1 

1.00 

2.30 

i.m 

11 

2.80 

2.40 

2.70 

2.00 

2.60 

1.50 

.80 

l.UO 

2.90  1 

!.«• 

12 

2.60 

2.40 

2.90 

1.90 

2.60 

1.60 

.80' 

.90 

2.10 

i.iij 

13 

2.40 

2.50 

3.10 

1.70 

2.60 

1.60 

.80' 

.90 

2.10 

i.fln 

U 

2.20 

2.60 

3.60 

1.70 

2.70 

1.70 

1.60 

.90 

2.10 

i.m 

16 

2.20 

3.  (JO 

4.60 

1.60 

2.70 

1.80 

3.90 

.80 

2.00 

1  ai 

16 

2.20 

3.40 

8.60 

1.50 

2.50 

1.80 

4.:«' 

.80 

2.00 

l.A* 

17 

2.20 

3.60 

11.80 

1.40 

2.10 

1.80 

4.60  ' 

.80 

2.00 

i.eii 

18 

2.20 

3.50 

9.30 

1.30 

1.70 

2.40 

4.20  1 

.80 

2.00 

i.«> 

19 

2.20 

3.00 

6.60 

1.30 

1.50 

2.80 

3.30  • 

1.40 

2.fW 

l.tiU 

20 

2.20 

2.80 

5.20 

1.30 

!.:« 

3.20 

2.90  1 

1.40 

2.O0 

Id) 

21 - 

2.30 

2.70 

4.60 

1.30 

1.30 

3.70 

2.70  , 

1.30 

2.  a) 

1.81' 

22 

2.30 
2.30 
2.40 
2.40 
2.50 
2.50 

2.60 
2.60 
2.40 
2.30 
2.00 
1.80 

3.70 
2.90 
2.70 
2.60 
2.30 
2.00 

1.20 
1.20 
1.40 
1.50 
1.40 
1.60 

1.20 
1.20 
1.20 
1.20 
1.30 
1.40 

S.90 
2.90 
2.20 
1.90 
1.70 
1.50 

2.50 

2.10  ; 

1.50  1 
1.40  1 
1.30  , 
1.30  1 

1.30 
1.00 
.90 
.90 
.90 
.90 

2.ai 

1.90 
1.90 
1.80 
1.80 
1.70  ' 

1  ai 

23 

l.tU 

24 

l.OO 

25 

i.ai 

26 

i.a> 

27 

1.90 

28 

2.50 

1.70 

1.90 

1.50 

1.50 

1.30 

1.30 

.90 

1.00  t 

2.40 

2» 

2.60 

1.70 

2.00 

1.60 

1.30 

1.10 

1.20  , 

.90 

1.00 

2.01) 

30 

2.70 

1.60 

2.00 

1.80 

1.30 

1.10 

1.20  1 

.SO 

l.w 

2.«t> 

81 

2.80 

2.00 

i.;«) 

1.00 

1 

1 

.90 

1 

^,*V 

Rating  table  for  KincJuifoonee  Creek  near  Albany,  Ga.,  from  March  9  to  December 

31,  1903. 


1 

Gasre 
height. 

1               .     ,■ 
1  Discharge,  i 

1' 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

1 

Discharge. 

he^\. 

Discharge. 

Feet. 

1 

1  Secmid-feet.  1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

'     Feet. 

Second'fert. 

0.8 

332     ' 

2.1 

1,070 

4.0 

2,490 

6.6 

3,900 

.9 

381 

2.2 

1,135 

4.2 

2,630 

6.8 

4.000 

1.0 

432     , 

2.3 

1,200 

4.4 

2,760    ' 

7.0 

4,100 

1.1 

485     ji 

2.4 

1,265 

4.6 

2,880 

7.5 

4,350 

1.2 

539    < 

2.5 

1,330 

4.8 

3,000 

8.0 

4,600 

1.3 

594  ; 

2.6 

1,400 

5.0 

3,100 

8.5 

4,850- 

1.4 

650 

2.7 

1,470 

5.2 

3,200 

9.0 

5,100 

1.5 

707     , 

2.8 

1,540 

5.4 

3,300 

9.5 

5,350 

1.6 

765     , 

3.0 

1,690 

5.6 

3,400 

10.0 

j 

5,600 

1.7 

824 

3.2 

1,850 

5.8 

3,500 

,     11.0 

6,100 

1.8 

884 

3.4 

2,010 

6.0 

3,600 

12.0 

6,600 

1.9 

945     i 

3.6 

2,170 

6.3 

3,700 

2.0 

1,007     ' 

3.H 

2, 330 

0.4 

3.800 

Rating  table  not  well  determined  above  3  feet  gage  height. 
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Ill 


ICsfivuited  monthly  diHcharye  of  Kincfuifoonee  Creek  near  Albany,  Ga.yfor  lUOii. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.  '    Mean. 


MaTCh9-31 1,850 

April 2,170 

May - 6,500 

June 1,850 

July 1,470 

Angnst '  2, 410 

September 2, 880 

October •  650 

November _ 1,540 

December _ >  1, 400 


1,135 

1,314 

765 

1,398 

707 

1,954 

589 

874 

539 

892 

432 

911 

332 

934 

332 

438 

881 

1,006 

765 

848 

MUCKALEE   (^REEK   NEAR   ALBANY,  (JA. 

This  station  was  established  March  9,  liK)3,  as  a  temporary  station, 
by  F.  A.  Murray.  It  is  located  at  the  wagon  bridge  3  miles  north  of 
Albany,  Ga. ,  and  a  short  distance  below  the  mouth  of  Kinchaf oonee 
Ci-eek.  The  gage  is  a  vertical  rod  of  1  by  4  inch  board  nailed  to  a 
scantling,  fastened  to  a  tree  on  the  left  bank,  just  above  the  bridge, 
and  reads  from  zero  to  14  feet.  During  11)03  it  was  read  once  each 
day  by  T.  M.  Nelson.  Discharge  measurements  are  made  from  the 
single-span  highway  bridge  and  its  approaches.  The  initial  point  for 
soundings  is  the  river  side  of  the  iron  pier  on  the  right  bank,  down- 
stream side  of  the  bridge.  The  channel  is  straight  for  300  feet  above 
the  station  and  for  200  feet  below.  The  current  is  regular  and  of 
moderate  velocity.  Both  banks  are  high  and  will  not  overflow.  The 
bed  is  rocky  and  probably  permanent.  The  river  flows  in  one  chan- 
nel at  all  stages.  Backwater  from  the  Flint  River  affects  the  dis- 
charge at  high  stages. 

Bench  mark  No.  1  is  the  top  of  the  upstream  pier  on  the  right  bank ; 
its  elevation  is  27.65  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  a  copper  plug  set  in  a  rock  on  the  right  bank  about  40  feet 
below*  the  bridge.  Its  elevation  is  11.91  feet  above  the  zero  of  the 
gage.     The  station  was  discontinued  December  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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[SO.flL 


Discharge  jneoffurementH  of  Muckalee  Creek  near  Albany,  Oa. ,  in  190S. 


Date. 


Hydrogrraplier. 


Oaffe 
leiimt. 


heigl 


Feet. 


Diacharird. 


March  6 '  F.  A.  Mnrray 

May \  M.  R.  Hall... 

July  2 F.  A.  Murray 

September  19 -do 

October  15 '  M.  R.  Hall... 

December  22 F.  A.  Mnrrav 


6.60 
7.40 
1.88 
6.22 


72 


1.59 


Second-/r*t. 

5,141 
2,8i» 
1.473 
4,195 
644 
1,:W3 


Mean  daily  gage  height ,  in  feet,  of  Miickalee  Creek  near  Albany,  Ga.^for  IWjS. 


Day. 

Mar. 

April. 

4.80 

May. 

June.  ' 
1.90 

July. 

Aug. 

Sept. 

Oc-t. 
1.30 

Nov. 
LOO 

1 

Dec. 

1 

1.60 

1.90 

1.20 

1.10  , 

l.ffi 

2 

5.  (JO 

1.60 

1.80  1 

2.00 

1.30 

1.10 

1.30 

1.10 

1.* 

3 

4.90 

1.60 

1.70  , 

1.90  1 

1.30 

1.00  t 

1.20 

1.60 

1.6l» 

4 

4.90 

i.eo 

1.90  , 

1.90  1 

1.20 

1.00 

i.ao 

2.00 

l.fl) 

5 

. 

4.90 
4.80 

2.00 
2.70 

2.60  I 
3.10  1 

1.70  ' 
1.70  ' 

1.20 
l.a) 

1.00  1 
.90  1 

1.20 
1.20 

2.50 
2.80 

l.«^ 

6 

1 

l.flO 

7 

4.40 

2.70 

3.30  1 

1.60 

1.50 

.90  , 

1.10 

2.80 

1.6U 

8 -- 

1 

3.90 

2.80 

2.90  1 

1.70 

1.6f> 

.90  1 

1.10 

2.70 

l.ll» 

9 

....        4.80 

3.00 

3.00 

2.50  1 

1.90 

1.60 

.90  1 

1.10 

2.60 

1.9* 

10 

....        4.60 

2.80 

3.20 

2.10  1 

2.20 

1 

1.60 

.80 

1.10 

2,30 

l.W 

11 

....'      4.40 

2.70 

3.20 

2.00 

2.80  1 

1.60 

.80  ' 

1.00 

2.20 

1.6D 

12 

....       4.20 

2.70 

3.50 

1.90  1 

2.60  1 

1.60 

.80  ! 

1.00 

2.10 

l.flO 

18 

....       3.00 

3.00 

3.90 

1.80  ' 

2.60  , 

1,60 

.80  j 

1.00 

2.10 

I.eo 

14 

....       2.80 

3.50 

4.60 

1.80  ' 

2.70 

1.70 

1.60 

1.00 

2.10  ' 

i.aii 

15 

....       2.80 

4.00 

5.80 

1.70  ' 

2.70 

1.80 

4.10  , 

1.00 

2.00 

i.«) 

16 

....       2.80 

5.30 

8.80 

1.50  ' 

1 

2.50  , 

1.90 

6.50 

1.00 

2.00 

i.en 

17 

....,      2.80 

5.40 

12.60 

1.50 

2.10  1 

2.10 

8.60 

1.00 

2.00  ' 

i.« 

18 

....       2.80 

5.00 

11.90 

1.50 

1.70  1 

2.70 

8.00  1 

1.00 

2.00  ' 

I.eo 

19 

....        2.80 

4.60 

7.90 

1.40 

1.60  , 

3.10 

7.10  1 

1.50 

2.00 

\.m 

20 

....,      2.80 

3.00 

7.80 

1.40  1 

1.50 

3.50 

6.00 

1.60 

2.0) 

i.m 

21 

....       2.90 

2.80 

7.60 

1.40  1 

1.30  1 

3.70 

6.00 

1.30 

2.00 

i.«) 

22 .- 

....       2.90 

2.60 

7.60 

1.40  1 

1.20  ' 

4.00 

6.00 

1.30 

2.00 

1.60 

23 -. 

....       2.90 

2.50 

6.00 

1.30  1 

1.20  1 

3.00 

5.20 

1.20 

1.90 

i.fli» 

24 

....>      2.90 

2.40 

4.50 

1.50 

1.20  ' 

2.80 

2.60 

1.10 

1.90 

i.» 

25 -. 

....       2.90 

2.40 

3.70 

1.60  ' 

i.;«)  1 

2.00 

1.50 

1.10 

l.SO 

!.«> 

26 

....       3.00 

2.:^ 

2.60 

1.60 

1.30  ' 

1.80 

1.60 

1.00 

1.80 

i.en 

27 

...1      3.00 

2.10 

2.10 

1.60 

1.40 

i.eo 

1.50  1 

1.00 

1.70  I 

1.9U 

28 

...1      3.00 

1.80 

2.00 

1.60 

1.50 

1.40 

1.50 

1,00 

1.60 

140 

29 

....       3.20 

1.70 

2.(X) 

1.60 

i.:»  1 

1.20 

1.40 

1.00 

1.60 

1»1 

30 

....       4.40 

1.70 

1.90 

1.80  ' 

1.30  1 

1.20 

1.40  1 

1.00 

1.80' 

2.  a) 

31 

....       4.60 

1 



1.90 

1 

.-..  .... 

1 

1.30 

1.20 

1 

1 

1.00 

........ 

2.0) 
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Rathig  table  for  Muekalee  Creek  near  Albany^  Qa,yfrom  March  9  to  DecetnberSl, 


/.w,f. 


Oase 
height. 

Feet. 
0.7 
.8 
.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 


Discharge. 

Second-feet. 

630 

675 

720 

770 

830 

900 

970 

1,040 

1,110 

1,180 

1,250 


Gage 
iieighl 


height. 


Feet. 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 


Discharge. 


Second-feet.' 
1,320 
1,390 
1,460 
1,530 
1,600 
1,670    I 
1,740 
1,810 
1,880     , 
1,950 
2,020 


Gage 
height. 

Feft. 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Diacharge.  j  hejgEt.     Discharge. 


Seamd-feet. 
2,090 
2,160 
2, 230 
2,300    ' 
2,370    ; 
2,440 
2, 510 
2,580 
2, 650 
2,720 
2,790 


Feet. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 


I  Second-feet. 
2,860 

I   2,930 

!  3,000 
3,070 
3,140 
3,210 
3,280 
3, 350 

1  3,420 
3,490 
3,560 


Table  not  well  determined,  especially  above  5  fe3t  gage  height,  where  back- 
-water  from  Flint  River  greatly  affects  the  rating. 

Estimated  monthly  discharge  of  Muekalee  Creek  near  Albany^  Ga.^for  IWS. 


Month. 


March  9-31 

April - 

May  1-14  and  24r^l  « 

June 

July .-- 

Angnst - 

September  1-15  and  23-30  <» 

October 

November 

December  . . . .  _ 


Discharge  in  second-feet. 


Maximum. 

3,420 
3,840 


Minimum. 


2,020 
1,250 


2,370 
1,950 
2,860  I 


970 
900 
900 


1,110 
2,020 
1,880 


770 

770 

1,180 


Mean. 

2,382 
2,508 
1,928 
1,357 
1,311 
1,388 
1,120 
850 
1,451 
1,205 


<■  DiBcharges  for  mimdng  dayH  not  given  on  accoiint  of  liaokwater. 
FLINT  RIVER  NEAR   WOODBURY,    GA. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1897 
and  1898  at  Molina,  Ga.,  but  the  river  bed  was  so  shifting  that  the 
station  was  discontinued  on  June  2,  1898.  Two  measurements  were 
made  in  1899  at  the  Macon  and  Birmingham  Railroad  bridge,  near 
Woodbury  Ga.,   5  miles  l)elow  the  Molina  station.     On  March  29, 
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1900,  a  gage  was  put  in  near  this  bridge,  and  the  station  was  reestiil> 
lished. 

The  gage  i3  graduated  on  a  1  by  5  inch  plank  in  5-foot  sections;  the 
part  reading  from  zero  to  10  feet  is  attached  to  a  willow  tree  on  the 
left  bank  about  300  feet  above  the  bridge  and  about  50  feet  below 
Riggins's  old  ferry;  the  section  reading  from  10  to  15  feet  is  fastene<i 
to  a  sweet  gum  tree  50  feet  from  tlie  left  bank  and  150  feet  upstream 
from  the  bridge.  This  gage  was  maintained  by  the  Georgia  geological 
survey  until  November  1,  1000,  when  it  was  adopted  by  tlie  I^nit<Nl 
States  Weather  Bureau  instead  of  tlie  one  at  lieynolds,  G&.  The 
observer  is  J.  C.  Wright,  Avho  is  imid  b}'  the  United  States  Weather 
Bureau.  Discharge  measurements  are  made  from  the  Macon  and 
Birmingham  Railroad  bridge  and  its  trestle  approaches.  Tliis  is  a 
two-span  iron  bridge  with  the  base  of  its  rails  27.5  feet  above  low  water. 
The  initial  i)oint  for  soundings  is  the  end  of  the  iron  bridge  on  the 
right  bank,  downstream  side.  The  bridge  and  its  piers  are  oblique 
to  the  direction  of  the  current  and  the  bed  is  rough  and  irregular  and 
pi'obably  permanent.  The  channel  above  and  below  the  station  is 
slightly  curved  for  800  feet.  Both  banks  are  subject  to  overflow,  but 
all  water  passes  beneath  the  bridge  and  its  approaches. 

Bench  mark  No.  1  is  the  top  of  the  downstream  end  of  the  second 
and  third  crossbeams  from  the  left  bank  end  of  the  bridge.  The 
elevation  of  this  bench  mark  is  27  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  a  cut  in  the  hickory  tree  on  the  upstream  side 
of  the  old  ferry  landing,  50  feet  from  the  left  bank  of  the  river  and 
about  75  feet  upstream  from  the  gage.  Its  elevation  is  7  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid 
rock  on  thfe  west  side  of  the  river  about  100  feet  from  the  water  and 
100  feet  upstream  from  a  point  opposite  the  gage.  Its  elevation  is 
16.24  feet  above  the  zero  of  the  gage.  The  zero  of  the  gage  is  at  an 
elevation  of  660  feet  above  sea  level. 

The  observations  at  the  station  during  1903  have  been  m^ule  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Flint  River  near  Woodbury^  Ga.^  in  liff),i. 


Date. 


Hydrographer. 


Fehmary  12  .       .  .    M.R.Hall.   . 

March  26 J.  M.  Giles... 

April  22    E.  C.  Murphy 

Do -do    .   _   .  . 

Jiine29-- J.  M.  Giles  . 

July  30 -do 

SeptemlwrSO. ...  M.R.Hall. 


hS^t.      ' 

Discharj?!*. 

Feet. 

Second-/*  f  f 

9.30 

16, 2s: 

5.45 

S,861 

2.45  1 

2.  TIN 

2. 45 

I6:y 

1.48  , 

1.591 

.37 

:m 

.28 

:i^: 
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Mean  daily  gtige  height,  in  feet,  of  Flint  River  near  Woodbury,  Oa,,for  1903. 


Dfty. 


Jau.  .  Feb. 


Mar.  I  Apr.  May 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

SO 

21 

22 

23 

24 

25 

26 

27 

28 

29.... 

30 

31-—. 


1.20 

1.10 

1.00 

1.80 

1.10 

1.00 

.90 

.HO 

.70 

.fiO 

.60 

.50 

1.50 

1.20 

1.10 

1.00 

.90 

.80 

.70 

.HO 

.90. 

.m 

.70 

.80 

.90 

.90 

.80 

1.40 

1.50 

1.30 

1.10 


1.00 
.90 
.90 
1.00 
1.20  : 
1.20 
1.50  ! 
18.00 
11.60 
10.00  i 
9.00  I 
9.fi0  ' 
7.50 
6.70  I 
8.80 
2.70 
7.00 
6.40  I 
5.40  ' 
8.90 
2.70 
2.00 
1.70 
1.50 
1.40 
1.80 
1.40 
8.00 


I 


4.70 
3.70 
2.90 

aoo 

4.20 
3.60 
2.90 
2.40 
2.20 
2.40 
8.00 
3.10 
2.00 
2.00 
2.10 
1.90 
1.80 
1.70 
1.00 
1.50 
1.40 
1.80 
5.60 
7.80 
5.80 
5.80 
3.70 
2.20 
2.60 
4.50 
4.90 


4.50 
3.90 
3.00 
2.70 
2.30 
2.00 
1.70 
1.80 
2.20 
2.10 
2.30 
2.20 

aio 

2.90 
2.60 
2.80 
1.90 
1.70 
1.40 
2.10 
2.90 
2.50 
1.90 
l.oO 
1.30 
2.20 
2.00 
1.50 
1.20 
1.10 


1.00 

.90 

1.00 

1.10 

1.00 

.90 

2.00 

1.90 

1.80 

1.50 

1.80 

1.00 

1.10 

1.30 

4.60 

6.00 

4.10 

2.70 

1.80 

1.50 

1.30 

1.20 

1.10 

1.00 

.90 

.80 

.70 

.00 

.80 

.90 

.80 


June.  July 


1.20 

1.50 

1.30  ' 

1.40 

2.20  ; 

2,50  ' 

2.90 

2.80 

2.40 

2.20 

1.50 

1.20  . 

.90 

.80 

.30 

.50 

.60 

.50 

.50 

.50 

.40 

.50 

.50 

.50 

.40 

.50 

1.90 

1.50 

1.60 

1.30 


Ang. 


Sept.   Oct.   Nov. '  Dec 


1.00 

.90 

2.60 

1.10 

.90 

.80 

2.00 

1.20 

1.30 

1.00 

.90 

.80 

1.70 

2.80 

2.40 

2.00 

1.00 

i.a) 

.60 
1.00 
.60 
.40 
.20 
.10 
.20 
.80 
.60 
.40 

.:*) 

.20 
.50 


0.60 
.70 
.80 
1.00 
1.50 
2.50 
1.40 
.1.00 

.80  I 
1.30 
.90 

.5or: 

.60 
.80 
.90 

I.a) 

1.20 

2.70 

6.00 

3.00 

2.00  i 

1.40 

1.10 

.90 

.50 

.40 

.20 

.30 

.20  , 

.10 

.30 


0.10 

0.20 

.20 

.20 

.10 

.20 

.00 

.20 

.20 

.20 

.10 

.10 

.00  ; 

.00 

.00 

.00 

.00 

.00 

.20 

5.80 

5.90 

4.20 

2.70 

1.60 

1.20 

.80 

.70 

.60 

.50 

.40 

.40 

.30 

.40 

.80 

.30 


.10 
.20 
.60 
.80 
.60 
.30 
.30 
.20 
.20 
.10 
.20 
.60  [ 
1.10 
.70 
.60 
.40 
.40 
.30 
.3f) 
.20 
.30 
.20 
.20 
.30 
.30 
.20 


0.30 
.40 
.80 
.40  ! 
.60; 
.60  i 
.50  I 
.40 
.40 
.30 


! 


.40 

.40 

.60 

.40 

.40  I 

.60 

.50 

.80 

.70 

.60 

.50 

.60 

.50 

.50 

.40 

.60 

.40 

.40 

.40 

.40 


030 
.30 
.30 
.40 
.40 
.40 
.60 
.60 
.60 
.90 
.80 
.70 
.60 
.80 
.70 
.60 
.60 
.60 
.40 
.60 
.90 
.90 
.80 
.70 
.60 
.50 
.40 
.80 
.70 
.70 
.60 


Rating  table  for  Flint  River  near  Woodbury,  Ga.,for  1903. 


(tage 
height. 

Discharge. 

Feet. 

Second-feet. 

0.0 

290 

.2 

380 

.4 

470 

.6 

620 

.8 

800 

1.0 

1,005 

1.2 

1,225 

1.4 

1,455 

1.6 

1,685 

1.8 

1,920 

2.0 

2,160 

2.2 

2,400 

2.4 

2,640 

Gage 
height. 

Feet. 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
o.O 


Discharge. 

Second-feet. 
2,890 
3, 150 
3,410 
3,680 
3,960 
4,240 
4,540 
4,840 
5,160 
5,480 
5, 820 
6,160 
6, 520 


Gage 
height. 


Feet. 
5.2 
5.4 
5.6 
5.8 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 


7  *> 


7.4 
7.6 


Discharge. 

Second-feet. 

6,880 

7,260 

7,640 

8,040 

8, 450 

8,880 

9,320 

9,780 

10,260 

10,750 

11,250 

11,750 

12, 250 


Gage 
height. 


Feet. 
7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
11.0 


Discharge. 

Second-feet. 
12, 750 
13, 250 
13, 750 
14, 250 
14, 750 
15, 250 
15, 750 
16, 250 
16, 750 
17, 250 
17,750 
18, 250 
21, 250 


Table  same  as  that  for  1902. 
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Eittimated  monthly  discharge  of  Flint  River  -near  Woodbury^  Oa,,for  29uS. 

[Drainage  area,  988  aquare  miles.] 


Month. 


January.-. 
February  . 
March  .  . . 
April  . .  . 
May  ...     . 

June 

July 

August  ... 
September 
October . . . 
November. 
December 


Dischi 

live  in  aecond-feet. 
Minim  am.        Mean. 

Ran -off. 

Maximnm. 

Second- 
feet  per 
square 
mile. 

I  Depth  in 

1,570 

540 

977 

0.99 

1.14 

25,750 

900 

6,508 

6.59 

6.86 

12,000 

1.455 

3, 915 

3.96 

4.57 

5,650 

1,115 

2,460 

2.49 

3.78 

8,450 

620 

1,755 

1.78 

2.05 

3, 280 

410 

1,315 

1.38 

1.48 

3,150 

1          ' 

320 

1,107 

1.12 

1.29 

'        8,450 

320 

1,363 

1.88 

1.59 

'        8,240 

290 

1,208 

1.22 

1.96 

1,115 

320 

451 

.46 

.53 

800 

410 

985 

1.00 

1.12 

900 

410 

•     629 

.64 

.74 

25, 750 

290 

1,889 

1.91 

25. 51 

The  year 


CHATTAHOOCHEE   RIVER   AT   WEST  POI^TT,  GA. 

This  station  was  established  July  30,  1896,  by  M.  R.  Hall,  and  is 
now  maintained  by  the  United  States  Weather  Bureau.     It  is  locat'ed 
at  Montgomery  street  wagon  bridge.     The  boxed  chain  gage  is  securely 
bolted  to  the  outside  of  the  iron  railing  of  the  downstream  footway 
at  a  point  122  to  124  feet  from  the  initial  point  for  soundings.     The 
boxed  gage  is  so  constructed  that  the  length  of  the  chain  is  always  2 
feet  greater  than  the  elevation  of  the  bottom  of  the  box  above  gage 
datum.    The  length  of  the  chain  is  29. 26  feet  from  the  end  of  the  weight 
to  the  marker.     The  wagon  bridge  from  which  discharge  measure- 
ments are  made  is  in  thi*ee  spans,  with  shoi*t  approaches  from  each 
end.     The  floor  of  the  bridge  is  about  24  feet  above  low  water.     The 
initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  right 
bank,  downstream  side  of  the  bridge.     The  channel  is  straight  for 
about  2,0()0  feet  above  and  3,000  feet  below  the  station.     The  current 
has  a  fair  velocity,  except  at  low  stages.     The  right  bank  is  high  and 
overflows  only  at  high  water,  when  most  of  the  town  is  covered.     The 
left  bank  is  somewhat  lower  and  overflows  for  about  800  feet  at  a 
gage  height  of  20  fe(>!t.     The  bed  of  the  stream  is  of  sand  and  gravel 
and  is  unstable*. 

Bench  mark  No.  1   is  the  top  of  the  downstream  end  of  the  second 
iron  crossbeam  under  the  bridge  floor  from  the  right-bank  end  of  the 
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liigliway  bridge.  Its  elevatiou  is  24. 19  fe*^  HlK)ve  gage  <iHtum.  Bench 
mark  No.  2  is  the  top  of  the  thirty-eighth  milepost  on  the  Franklin 
and  West  Point  survey  of  the  United  States  engineers.  This  post  is 
a  cast-iron  cap  C  inches  »quai*e,  set  in  concrete,  and  approximately 
on  a  level  with  the  ground.  It  is  marked  **U.  S.  38."  A  raised  point 
in  the  center  of  the  cap  is  the  bench  mark;  its  elevation  is  15.68  feet 
above  gage  datum.  The  location  of  this  post  is  on  the  right  bank  of 
the  river,  340  feet  upstream  from  the  wagon  bridge  and  50  feet  from 
the  edge  of  the  river.  It  is  60  feet  south  of  the  Episcopal  Church, 
and  is  132  feet  east  of  the  northeast  corner  of  a  lot  belonging  to 
W.  G.  Sheafers,  which  is  the  southwest  corner  of  Jasper  and  Front 
streets.  Bench  mark  No.  3  is  the  top  of  the  first  marble  block  and 
bottom  of  the  second  marble  block  of  the  Confederate  monument  in 
the  center  of  the  street,  1,300  feet  from  the  initial  point  of  sound- 
ings and  860  feet  from  the  east  end  of  the  bridge.  Its  elevation 
is  25.56  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Chattahoochee  River  at  West  Point,  Ga.,  in  190S. 


Date. 


Hydrogrrapher . 


Oai 


hefgl^t.     .Discharge. 


January  6.     M.  R.  Hall 

April22 E.  C.  Murphy  and  M.  R. 

HaU. 

Do E.  C.  Murphy 

June  5 M.  R.  Hall.. 

June  6 - do 

July  80 J.  M.  Giles 

JulySl -. .do .- 

September  23 --     M.  R.  HaU 


September  24 
December  17 


....do 

W.  E.  Hall 


Feet. 

Secf/nd-feet. 

3.95 

5,056 

5.39 

8,713 

5.38 

8,610 

9.70 

20,957 

11.30 

25, 622 

3.46 

4,761 

4.07 

5.993 

2.40 

2,451 

2.32 

2,416 

2.37 

2,460 

Mean  daily  gage  height,  in  feet,  of  Chattahoochee  River  at  West  Point,  Ga,, 

for  190S, 


Day. 

Jan. 

1 

Feb.     Mar. 

1 

4.10 

8.70 
8.40 
8.80 

11.60 
11.20 
11.30 

2 

3 

4.10 

4 

4.10 

8.fl0 

7.40  ' 

5 ... 

4.10 

6.40 

7.00 

ft 

4.00 

6.90 

6.40 

7 

3.80 

6.20 

6.10 

8 

aao 

18.60 

5.70 

Apr. 

May. 

12.20 

4.40 

10.20 

4.40 

7.00 

4.40 

6.40 

4.40 

6.10 

4.40 

6.70 

4.80 

5.50 

5.40 

5.40 

5.20 

June. 

5.70 

6.70 

6.10 

8.80 

9.80 

10.80 

11.90 

11.40 


July. 

Aug. 
3.80 

Sept. 
2.20 

Oct. 

Nov. 

4.00 

2.10 

2.00 

3.70 

3.00 

2.20 

2.10 

2.10 

3.50 

3.70 

2.20 

2.00 

2.20 

3.60 

3.80 

2.10 

2.00 

2.50 

4.10 

4.60 

2.10 

2.00 

3.60 

3.80 

4.50 

2.10 

2.00 

2.80 

4.00 

4.00 

2.30 

2.00 

2.60 

4.00 

3.:« 

2.10 

2.00 

2.80 

Dec. 

2.20 
2.20 
2.20 
2.21) 
2.20 
2.30 
2.30 
2.30 


I 

J 
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[>-o.  fts. 


Mean  daUy  gage  height,  in  feet,  of  Chattahooehee  Hither,  eie. — Oiiitimif^l. 


Day. 


9. 
10. 
11. 
12.. 
13.. 
U. 
16. 
16.. 
17. 
18. 
19.. 
20.. 
21.. 


22... 
28--- 
24..- 
25... 
26... 

2r.-. 

28.... 
29..- 
30.... 
31.-- 


Jan.     Fol».  I  Mar.     Apr. 


3.40 
3.30 
3.30 
4.10 
4.20 
5.20 
4.20 
3.80 
.S.60 
3.50 
3.30 
3.20 
3.20 
3.20 
3.10 
3.10 
3.20 
3.20 
3.30 
3.50 
3.70 
3.50 
3.90 


20. 
13. 
12. 
14. 
12. 
10. 

6. 

5. 
14. 
15. 
14. 
14. 

6. 

5. 

5. 

4. 

4. 

4. 

4. 

8. 


10 

go 

00 

90 

80  I 

10  I 

40  ' 

60' 

50| 

90 

60 

20 

J» 

50 

10 

90 

60 

50 

40 

'SO 


5.30 

6.10 

7.60 

9.20 

10.20 

8.70 

6.30 

5.90 

5.60 

5.30 

5.  (JO 

4.90 

5.70 

8.20 

13.10 

14.70 

14.60 

15.20 

14.30 

6.40 

7.  a) 

12.00 
13.50 


May.   June.  July.  Aug.  |  Sept.  i  O-t. 


Nov. ,  I>H* 


9.20 
8.00 
6.80 
5.70 
6.20 
6.90 
8.20 
10.10 

6.:« 

5.60 
5.30 
7.30  ' 
7.20  , 
5.70 
6. 10 
4.90  ' 
4.70  ! 
5. 10 
5.00 
4.90 
4.60 
4.50  I 


4.80 
4.50 
4.30 
4.20 
6.60 
5.90 
12.70 
9.00 
6.10 
4.80 
4.40 
4.20 
4.10 
4.00 
3.90 
3.80 
3.70 
3.60 
3.60 
3.60 
3.60 
3.60 
5.50 


6.70 
6.10 
5.10 
6.10 
5. 10 
4.60 
4.20 
4.00 
3.90 
3.80 
3. 70 
3.60 
3.60 
3.80 
3.60 
3.60 
3.50 
4.00 
4.50 
5.00 
5.20 
4.70 


4.30 

I  4.00 

I  3.70 

I  3.70 

I  3.00 

I  6.40 

6.10 

4.50 

3.70 

3.40 

I  3.30 

I  3.10 

I  3.00 

I  2.90 

I  2.90 

'  2.90 

;  3. 10 

!  3.00 


2.80  I 
2.70  1 
2.70  I 
3.00 
4.00 


2.K) 

2.80  I 

2.80  I 

2.70  I 

2.90 

3.00 

2.80 

4.00 

4.30 

4.70 

5.70 

5. 10 

3.80  , 

3.10 

2.90  I 

2.70  I 

2.60 

2.50  I 

2.40 

2.30  I 

2.30  I 

2.30 

2.30 


2.10 
2.00 
2.00 
2.20 
2.00 
2.a) 
3.50 
4.70 
5.30 
4.50 
3.40 
3.00 
2.60 
2.50 
2.40 
2.40 
2.3fJ 
2.30 
2.20 
2.10 
2.10 
2.10 


I  2..1O 

t  2,30 

2.10 

2.10 

2.00 

2.00 

2. 00 

I  2.00 

i  2.60 

i  2.50 

2.40  < 

2.30 

'  2.30  I 

'  2.20  , 

:  2.10 

'  2.00  ' 

1  2.00 

2.00 

1  2.00 

2.00 

2.0») 

I  2.00 

2.00 


2. 50 
2.30 
2.30 
2.30 
2.511 
2.50 
2.40 
2.40 
2.30 
2.70 
2.90 
2.70 
2.60 
2.50 
2.40 
2.30 
2.30 
2.:*) 
2.30 
2.30 
2.20 
2.30 


2.40 
2.ai 
2.3*» 
t.4H 
iM) 
2.41) 
2.40 
2.40 
2. 40 
2.30 
2.3U 
2.30 
2.eD 
2.  at 
2.ei> 
2.  a) 

2.9) 

ati) 
aou 

2.81) 
2.70 

2, 51) 
2.40 


Rating  table  for  Chattahoochee  River  at  West  Point ,  Ga,,  from  January  1  to 

December  Sl^  190s, 


Gage 
height. 

Discharge.  ' 

1 

Gage 
height. 

Discharge.  , 

1 
1 

If! 

^      1 

Discrharge. 

Gage 
height. 

Discharge. 

Feet.    ' 

1 
Seamd-feet  .\ 

Feet. 

'  fiecond-feet . 

Feet. 

Second-feet. 

Feet. 

Sectmd-feet 

1.0 

935 

2.3 

2,240 

4.2 

5,880 

9.5 

20,750 

1.1 

970 

2.4 

2, 380     ; 

4.4 

6,400 

10.0 

22,200 

1.2 

1,000 

2.5 

2, 530 

4.6 

6,940 

10.5 

23,650 

1.3 

1,090 

2.6 

2. 680     1 

4.8 

;       7, 490 

11.0 

25,100 

1.4 

1,180 

2.7 

2, 840 

5.0 

8,040 

1 

12.0 

28,800 

1.5 

1,280 

2.8 

3, 000     , 

5.5 

9,420 

13.0 

33,410 

1.6 

1,380 

2.9 

3,170     ji 

6.0 

,     10,800 

14.0 

38,030 

1.7 

1,540 

3.0 

,       3, 340 

6.5 

12,177     ' 

15.0 

42.630 

1.8 

1,600 

3.2 

3,700 

7.0 

13, 560 

16.0 

47,230 

1.9 

1,720 

3.4 

4,080     ' 

7.5 

14,954 

17.0 

51,830 

2.0 

1,840  ; 

3.6 

,      4,480     II 

8.0 

16,400 

18.0 

56,430 

2.1 

1,970 

3.8 

4, 920 

8.5 

17, 850 

2.2 

2,100     , 

1 
1 

4.0 

5, 370     , 

t , 

9.0 

19,300 

1 

Table  same  as  that  for  1898. 
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Ksfimtttiii  monthly  (iischanjt'  o/  ( 'hattahoiM'hfi'  Riv*'r  at  West  Point,  (ht.^for  liMKi, 

[DrAinaK^')  area,  3,H(X)  nquaru  miW.  ] 


Month. 


Jaiinary . . . 
Fehrnary  . 
March  . . 

April     

May      .     . 
June 
jTily.- 
Augnst  -. 
JSeptember 
C)ctol)er . . . 
November. 
December . 


The  year 


Diwoharife  in  .s«M-ond-feet. 

Run-off. 

iximuin. 

Minimum. 

1 

Mean. 

Second- 
feet  per 
square 
mile. 

Depth  in 
incheH. 

8,  r^m 

3,520 

4,708 

1.43 

1.65 

66, 090 

3,890 

21,593 

6.54 

6.81 

43, 550 

7,765 

19, 626 

5.95 

6.86 

29, 720 

6,670 

12,345 

3.74 

4.17 

32, 030 

4,480 

7,896 

2.39 

2.76 

28, 340 

4,2^0 

9,976 

3.02 

3.37 

11,904 

2,840 

4, 782 

1.45 

1.67 

9,972 

2,240 

4,203 

1.27 

1.46 

8,868 

1,840 

2, 825 

.86 

.96 

2, 530 

1,840 

1,988 

.60 

.69 

4, 280 

1,840 

2, 485 

.75 

.84 

3, 340 

2, 100 
1,840 

2,463 

.75 
2.40 

.86 

66,090 

7,908 

32.10 

('HATTAHOOC'HEE    KIVEK   AT   OAKDALE,  <iA. 

This  station  was  established  at  Oakdale  by  Cyrus  C.  Babb  on 
October  17,  1895.  It  is  located  at  the  Southern  Railway  bridge,  1 
mile  above  the  mouth  of  Proctor  Creek,  2  miles  below  the  mouth  of 
Peachtree  Creek,  one-fourth  mile  west  of  Chattahoochee,  1  mile  east 
of  Oakdale,  and  8  miles  northwest  of  Atlanta. 

On  July  30, 189(3,  the  location  of  the  station  was  changed  to  Mason  <fc 
Turner's  ferry,  1  mile  below  Oakdale.  The  gage  at  this  point,  known 
as  the  '*  Oakdale  lower  gage,"  is  nailed  to  a  tree  on  the  right  bank 
KK)  feet  below  the  ferry  and  set  1  foot  lower  than  the  gage  at  the 
Southern  Railway  bridge.  On  June  1,  1S99,  the  lower  gage  was  dis- 
continued and  the  upper  gage  resumed  and  adopted  by  the  United 
States  Weather  Bureau,  the  United  States  (Geological  Survey  still 
receiving  the  records  and  making  the  current-meter  discharge  meas- 
urements at  this  point.  The  gage  now  used  is  in  two  sections,  the 
first,  reading  from  zero  to  8  f<jet,  fastened  to  a  willow  tree  100  feet 
above  the  bridge  on  the  left  bank;  the  second,  reading  from  8  to  26 
feet,  fastened  to  an  ash  tree  30  feet  above  the  bridge  on  the  left  bank. 
It  is  set  on  the  same  datum  as  the  old  wire  gage  of  the  United  States 
Geological  Survey  established  at  that  point  by  Mr.  Babb  in  1895  and 
above  referred  to.  Its  zero  point  is  753.5  feet  above  sea  level.  Dis- 
charge measurements  are  made  from  the  railway  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  iron  bridge  on  the  right  bank, 
upstream  side. 
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Bench  mark  No.  1  is  a  railroad  spike  in  the  corner  of  the  pier  on 
the  right  bank  12.39  feet  above  datum  of  gage.  Bench  mark  No.  2  is 
a  large  bridge  spike,  in  a  sycamore  tree  about  50  feet  above  the  bridge 
on  the  left  bank;  it  is  at  an  elevation  of  11  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  3,  determined  by  measuring  down  to  the 
water,  is  the  top  of  the  iron  girder,  40  feet  from  the  initial  i>oinl  for 
soundings,  on  the  upstream  side  of  the  bridge.  Its  elevation  is  57.55 
feet  above  the  zero  of  the  gage  The  flow  is  obstructed  by  rafts, 
which  have  to  be  cleared  from  the  channel  occasionally.  The  channel 
is  straight  and  the  current  swift.  The  banks  are  subject  to  overflow. 
The  bed  of  the  stream  is  constant  and  the  results  are  fairly  good, 
except  at  high  stages,  when  the  water  flows  through  the  trestlework. 
The  observer  is  J.  B.  Austin. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Chattahoochee  River  at  Oakdale,  Oa.,  in  1903, 


Date. 


Hydrographer. 


March2 ..     M.R.Hall 

March  23 J.M.Giles  .    .. 

April  23 E.  C.  Mnrphy . . 

June  2 -  -    J.  M.  Giles 

September  2  _ , do . . 

October  7- .  _ , do . 

November  5  _ ! do ... 


Gage 
height. 

Feet. 
9.95 
21.85 
5.03 
12.20 
1.25 
1.10 
1.90 


Secomd-fert. 
9,787 

33,617 
4,836 

12,481 
1,612 
1,359 
1,882 


Mean  daily  gage  Jieight,  in  feet,  of  Cha  tahoochee  River  at  Oakdale,  Oa, ,  for  1903. <^ 


Day. 


Jan.    Feb.     Mar.  ,Nov.   Dec 


1. 
2.. 
3. 
4. 


5 
6 

7 
8 


2.60 
2.8() 
3.10 
2.8«) 
2.60 
2.40 
2.60 
2.80 


9 1  2.70 


10 
11 
12 
13 
14 
15 
16 


2.50  1 

3.30  I 

4.00 

4.90 

3.80 

3.20 

2.80 


3.00  I 
2.90  I 
3.40  I 

7.60 ; 

10.20  j 
6.70  1 
7.70  I 
18.00  ; 
15.60  I 
7.80  ' 
11.00  > 
16.00 
lO.flO 
4.70 
5.80 
6.80 


19.4(J 

12.00 

7.!«) 

6.60 

5.80 

6.40 

5.80 

5.80 

5.50 

7.40 

12. 40 

15.00 

11.40 


Day. 


1.00  I  1.00 


1.50 
2.00 
2.00 
3.00 
2.00 
1.50 
1.50 
1.30 
1.30 
1.50 
1.40 


7.70  I  1.30 
6.80  I  1.20 
6.00  1  1.90 


'  1.00  J' 
j  1.00  ii 

!  i.ai ': 

I  1.00 

1.00 '; 

1.00 
1.20 
1.20 
1.00  ^ 
1.30  ! 
1.50 
1.50  , 

1.30  ;i 


I,  1< 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


,  Jan. 

Feb. 

Mar. 
5.90 

Nov. 

1.30 

Dec. 

2.50 

24.00 

1.30 

2.40 

25.60 

4.80 

1.70 

1.30 

2.20 

9.40 

4.00 

l.SO 

1.90 

2.10 

4.90 

5.00 

l.nO 

1.50 

2.00 

2.70 

11.40 

l.fiO  , 

1.60 

2.00 

3.00 

13.00 

1.90  1 

Lfl) 

1.90 

3.20 

21.00 

1.30  \ 

1.50 

2.20 

8.70 

23.40 

1.20  1 

1.60 

2.50 

4.10 

22.40 

1.10' 

1..T0 

2.40 

8.70 

8.80 

i.ao! 

LTO 

2.00 

4.20 

7.50 

1.00 

i.ro 

2.80 

11.40 

6.80 

1.00' 

l.fiO 

2.70 

10.80 

1.00  l 

l.SO 

4.50 

16.60 

1.00  1 

1.40 

3.40 

15.80 

1 1 

1 

1.90 

'« Gage  heights  from  April  1 1/>  October  31  not  reliable. 
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Rating  table  for  ChattahmH^hvi'  River  at  (kikdale,  (ra.^from  Janttartf  /  to  Decern- 


1 

Gage 

heii^t. 

Diflcharge. 
Secandrfeet. 

( 
Gage     ' 
height. 

Feet. 

1 
Discharge.  ' 

Second'/eet.^ 

1 

Gage 
height. 

1 

1      Feel. 

• 

Discharge. 
SerifMi-feet. 

1 

Gage 
height. 

1 
Discharge. 

1 

Feet. 

F\'et. 

Second-feet. 

1.0 

1                    1 

1,300 

'      4.8 

4,440 

8.6 

8,500 

16.0 

17,940 

1.2    I 

1,420 

5.0 

4,640 

8.8     , 

8,720 

16.5 

18,650 

1 

1.4 

1,545 

5.2 

4,840 

9.0 

8,940     . 

17.0 

19,400     ; 

1.6 

1,675 

5.4 

5, 040 

,      9.2     1 

1 

9,180 

17.5 

20,160 

1.8 

1,810    ' 

.      5.6 

5, 240 

9.4 

9,420 

18.0     , 

20, 960 

2.0 

1,050 

;      5.8 

5, 440 

9.6 

9,660 

18.5 

21,800 

2.3 

2,005 

6.0 

1 

5,640 

9.8 

9,900 

19.0 

22,800 

2.4 

2,245 

6.2 

5,860 

10.0    « 

10, 140 

19. 5 

23,800    ' 

2.6 

2,400 

6.4 

6,080 

10.5 

10,740 

20.0 

25,000 

2.8 

2,560 

6.6 

6,300 

11.0 

11,340 

20.5 

26,300    , 

3.0 

2,730 

6.8 

6,520    ' 

,     11.5 

1 

11,940 

21.0 

27,800 

3.2 

2,900    , 

7.0 

6,740 

12.0 

12,540 

21.5 

29, 550 

3.4 

3,080    ' 

7.2 

6,960 

12. 5 

13,190 

22.0 

31,300 

3.6 

3,260 

7.4 

7,180 

13.0 

13,840 

22.5 

33,050 

3.8 

3,450 

7.6 

7,400 

13.5 

14,490 

23.0 

34,800 

4.0 

3,640 

7.8 

7,620 

14.0 

15, 140 

23.5 

86,550 

4.2 

3,840    1 

8,0 

7,840 

14. 5 

15,840 

24.0 

38,300 

4.4 

4,040 

8.2 

8,060 

1 

15.0 

16,540    1 

25. 0 

41,800 

4.6 

4,240 

8.4 

8,280 

15.5 

17,240     ; 

Above  21  feet  gage  height  the  curve  becomes  a  tangent  with  difference  of  350 
per  tenth. 

Estimated  monthly  discharge  of  Chattahoochee  River  at  Oakdale^  Oa.,for  1903.o 

[Drainage  area,  1,560  sqiutre  miles.] 


MoDth. 


Discharge  in  second-feet. 

Run-off. 

Maximtun. 

Minimum. 

Mean. 

1 
Second- 
feet  per 
Hquare 
mile. 

Depth  in 
inches. 

4,540 

1,880 

2,570 

1.65 

1.90 

43, £00 

2,4^0 

9,710 

6.22 

6.48 

36,200 

4, 240 

11,501 

7.37 

8.51 

2,730 

1,300 

1,567 

1.00 

1.12 

1,740 

1,300 

1,483 

.95 

1.10 

January. . 
Febmary 
March  ._. 
November 
December 


oGkige  heights  from  Apr.  1  to  Oct.  31  discarded  because  they  were  unreliabto. 
CHATTAHOOCHEE   RIVER  NEAR  NORCROSS,   QA. 

This  Station  was  established  June  10,  1902,  by  M.  R.  Hall.     It  is 
located  at  Medlock's  toll  bridge,  about  4:^  miles  north  of  Norcross, 
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[NO.  9B. 


Ga.  This  point  is  above  the  mouth  of  Johns  Creek  and  below  the 
mouth  of  Sewannee  Creek.  A  vertical  section  of  gage,  reading  from 
zero  to  8  feet,  is  attached  to  an  oak  ti*ee  on  the  right  bank  of  the 
river,  100  feet  above  the  bridge.  A  chain  gage  was  established 
March  14,  1903.  The  center  of  the  pulley  is  28.32  feet  above  the 
zero  of  the  gage,  and  the  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  28. 75  feet.  The  gage  is  read  once  each  da^' 
by  W.  O.  Medlock,  the  bridge  keeper.  Discharge  measurements  an* 
made  from  the  downstream  side  of  the  single-span  bridge  and  its 
approaches.  The  initial  point  for  soundings  is  50  feet  to  right  of  the 
center  of  the  downstream  tubular  pier  on  the  right  bank.  The  channel 
is  slightly  curved  for  600  feet  above  and  700  feet  below  this  station. 
The  current  is  sluggish  at  low  stages.  The  right  bank  is  high  and 
will  overflow  only  for  50  feet  from  the  water's  edge;  the  left  bank 
will  overflow  for  about  800  feet  at  a  gage  height  of  from  16  to  18 
feet.     The  bed  of  the  stream  is  sandy  and  probably  changes. 

Bench  mark  No.  1  is  the  top  of  the  iron  pier  on  the  right  bank, 
dowstream  side.  Its  elevation  is  27  feet  above  gage  datum.  Bench 
mark  No.  2  is  a  copper  plug  set  in  a  stone  post  set  flush  with  the 
surface  of  the  ground  at  the  side  of  the  road  just  outside  of  the  toll 
bridge  on  the  right  bank.  The  post  is  on  line  with  the  downstream 
side  of  the  bridge  and  is  145  feet  from  the  center  of  the  pier  at  the 
right-bank  end  of  the  bridge.  Its  elevation  is  26.92  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Chattahoochee  Rit^er  near  Norcross,  Oa.,  in  1903. 


Date. 


Hydrogrrapher. 


January  9 M.R.Hall 


March  14 . .   .. 

May  5 .  - .   . .   

May29 _ 

Jnne  26 ...  . 

July  17 

Do 

August  19 

Do 

Do 

Do 

September  26 . do 

October23_ do 

November  25 . do 

Do. - do 


.-   .do  

.-do 

J.M.Giles  ._ 
.--.do..  .. 
M.  R.  Hall . 

..-.do 

do 

...-do 

F.  A.  Murray 
._  -do  


height. 

Discharge. 

1 

Feet. 

Second-feet. 

2.70 

1,837 

5. 85 

4,940 

4.08 

3,54^ 

3.15 

2,378 

3.13 

2.447 

3.06 

2, 254 

3.06 

2, 25.5 

3.15 

2.337 

3.05 

2,288 

3.15 

2,281 

3.05 

2,203 

2.06  ■ 

1,197 

1.94  1 

1,078 

1.95  . 

1,062 

1,95  1 

1,071 
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Mean  daily  gage  height^  in  feef,  of  Chattahoochee  River  iiear  Norcrotus^  Ga.^for 


Day. 

Jhn. 

Feb, 

6.90 
2.80 
8.60 
5.60 

Mar. 

Apr.' 

May. 

June. 

4.50 
9.70 
7.60 
4.60 

July. 

a60 
8.10 
8.80 
3.60 

Ang. 

8.10 
6.60 
6.10 
a60 

Sept.   Oct. 

Nov. 

1.90 
2.00 
8.70 
6.80 

Dec. 

1 

14.10 
7.00 
5.60 
5.00 

7.00 
6.00 
5.50 
5.40 

4.00 
4.00 
4.00 
4.60 

2.10  !  6.00 
2.00    2.00 

1.90 

^ 

1.90 

a 

2.60 
2.00 

6.00 
6.00 

1.90 

4 

1.60 

5 

8.80 
4.90 

4.70 

f^M\ 

4.10 

9.70 
11.60 

3.10 
300 

8.60 
2.80 

6.60 

2.10 

6.00 
2.00 

6.40 

2.70 

1.60 

6 

4.80  '  4.80     3.90 

1.90 

7 

4.80 

4.00 

4.70   aso 

7.80 

350 

2.00 

2.00 

2.00 

2.60 

1.90 

8 

10.  ao 

4.80 

5.80     3.80 

5.50 

8.10     2.50 

2.00    2.00 

6.10 

1.90 

9 

2.70 

8.60 

5.80     7.90    8.80 

4.70 

380  ^  2.40 

2.80    6.60 

6.00 

1.90 

10 ... 

2.60 

5.60 

5.00     5.40     3.70 

4.40 

2.90  !  2.40 

1 

2.60    2.60 

2.00 

6.00 

11 

2.  TO 

6.40 

8.70  1  5.00    3.60 

5.10 

3.60  1  6.40 

2.10    2.00 

6.00 

1.90 

12.... 

5.80 

11.10 

11.50     4.80  .  3.00 

4.90    3.80    2.70 

2.00    2.00 

6.10 

1.90 

13 

4.60 

6.60 

6.40     4.70  !  8.70 

4.10  ,  6.80 

2.50 

2.00     1.90 

1 

6.00 

6.00 

14 ... 

3.40 

4.90 

5.50  ,12.60    3.80 

3.90    4.00 

2.50 

1.90     1.90 

2.00 

2.10 

15 

3.60 

4.80 

5.10     7.80 

8.90 

8.70  ;  3.60 

3.60 

3.60  :  1.90 

2.00 

8.60 

16 

3.00 
2.90 

4.50 
14.90 

4.80    5.90 
4.60     5.40 

3.70 
8.60 

8.60     8.60  1  320 

4.90     1.90 

2.00 

2.00 

17 

3.50 

8.00  ,  4.80 

3.60     2.00    2.00 

1 

1.90 

18 

2.80 

18.70 

4.50     5.10 

3.50 

8.60 

300  :  5.00 

2.80    2.60  1  3.80 

1.90 

19 

2.70 

5.90 

4.30  i  4.90  1  3.40 

3.50 

2.90  :  3.60 

2.40 

2.20 

2.50 

1.90 

ao 

2.00 

5.10 

4.60 

4.80     3.40 

8.40 

2.80  ,  2.70 

2.80  j  2.00 

2.10 

1.90 

2.eo 

4.70 

5.90 

4.90    8.40 

1 

3.80 

2.80    2.00 

2.60  1  2.U0 

600 

2.60 

22 

2.70 

4.40 

8.00 

4.00     8.40 

3.30 

2.70  ,  2.50 

2.60    6.00 

2.00 

6.80 

23 

2.00 

4.20 

16.70 

4.50    380 

8.60 

2.70 

2.40 

6.10 

1.90 

2.00 

6.10 

S4 

'  2.50 

4.00 

19.40 

4.40    3.60 

8.20 

2.00 

2.80 

2.10 

1.90 

2.00 

2.00 

25 

2.70 

3.90 

9.00     4.80    3.60 

8.10 

2.00 

2.80 

2.10  !  1.90 

2.00 

6.00 

26 

2.70 

8.80 

6.40    4.40  1  3.10 

3.10 

2.50 

2.60 

2.10  ,  1.90 

8.00 

2.60 

27 

2.00 

8.70 

5.80    4.40 

3.10 

4.00 

2.50 

2.20 

2.10 

1.90 

1.90 

2.60 

28 

2.70 

8.60 

5.60 

4.60     8.10 

3.80 

2.50 

2.10 

2.10 

1.90 

1.90 

6.00 

29 

3.00 

5.40 

4.10    8.10 

3.70 

2.50  '  2.10 

2.00 

1.90  {  1.90 

2.00 

30 

4.00 

10.00 

4.00    3.50 

8.50 

2.50  ;  2.10 

2.00     1.90  ,  1.90 

1 

6.00 

31 

3.20 

1 

% 

11.40 

5.80 

2.60  ;  2.80 

! 

1.90 ; 

1 

1.90 

Rating  table  for  Chattahoochee  River  near  Norcrosa,  Oa.,  from  January  9  to 

December  SI,  1903. 


Gage 
,  height. 

Discharge. 
Second-feet. 

height. 
Feet. 

1 
Diw*harge 

Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

height. 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Feet. 

1.9 

1,015 

2.9 

2,080 

3.9 

3,205 

1 

4.9 

4,425 

2.0 

1,120 

3.0 

2,190 

4.0 

3,320 

'       5.0 

4, 555 

2.1 

1,225 

3.1 

2,300 

4.1 

3,440 

5.1 

4,685 

1       2.2 

1,380 

3.2 

2,410 

4.2 

3,560 

5.2 

4,815 

2.3 

1,435 

3.8 

2, 520 

4.3 

3,680 

5.3 

4,945    ! 

2.4 

1,540 

3.4 

2,630 

4.4 

3,800    , 

5.4 

5,075 

2.5 

1,645 

8.5 

2,745 

4.5 

3,920    ! 

5.5 

5,210 

2.6 

1,750 

3.6 

2,860 

4.6 

4,045 

5.6 

5,346 

2.7 

1,860 

3.7 

2,975 

4.7 

4,170 

5.8 

5,615 

2.8 

1 

1,970 

3.8 

3,090 

4.8 

• 

4,295    ' 

6.0 

5, 885 

No  measurements  have  been  made  above  gage  height  5.35. 


124  STREAM   MEASUREMENTS   IN   1903,  PART   II.  f*©  » 

Estimated  monthly  discharge  of  Chattahoochee  River  near  Norcross,  Chi^.^ftrr  />* . 


I         Dischartre  in  seoond-f  eet. 
Month. 


Maximum.  1  MiwiTwniii    i 


January  9-31, 23  days |        5,615,  1,645  2,2S1 

February,  19  days  « '  1,970    

March,  19  days  « _ 3,560    

April,  26  days « ..- 3,320    

May ._. 4,815  ]  2.300  2.933 

June,  25  days « .1 2,300    _._ 

July. - _--   '        7,005;  1,645  2,343 

August 6,020  I  1,226  2.a>5 

September 4,425  !  1,015  1.466 

October _.. 1,330  ^  1,015  1,103 

November \        1,860  |  1,015  1,222 

December. ._ 1,435  \  1,015  1,110 

a  Higher  discharges  omitted  because  of  lack  of  high-discharge  measurements.    MaxImTun  and 
mean  for  Febmary,  March,  April,  and  June  not  known. 

CHATTAHOOCHEE   RIVER  NEAR  GAINESVILLE,   GA. 

» 

This  station  was  established  on  June  26,  1901,  3|  miles  northwest 
of  Gainesville,  at  Thompson's  bridge.  The  ga^e  as  originally  estab- 
lished was  a  15-foot  vertical  rod,  graduated  to  feet  and  tenths.  It 
was  on  the  right  bank  about  50  feet  below  the  bridge. 

A  standard  chain  gage  is  attached  to  a  beam  on  the  upstream  side 
of  the  bridge  about  160  feet  from  the  initial  point  for  soundings.  The 
length  of  the  chain  from  the  end  of  the  chain  to  the  marker  is  34.68 
feet.  During  1903  the  observer  was  Jack  Elrod.  The  bridge  from 
which  discharge  measurements  are  made  is  a  three-span  wooden  struc- 
ture supported  on  stone  piers.  At  low  water  nearly  the  whole  of  the 
river  flows  through  the  center  span,  which  is  100  feet  long.  It  is 
entirely  housed  in,  but  holes  are  cut  in  the  floor  along  the  upstream 
side  at  intervals  of  12  feet,  through  which  the  meter  can  be  lowered 
for  gaging. 

The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  left- 
bank  upstream  side.  The  channel  is  slightly  curved  for  1,000  feet 
above  and  below  the  station.  The  bed  is  of  sand  and  is  very  change- 
able. 

Bench  mark  No.  1  is  the  top  of  the  downstream  wooden  stringer 
supporting  the  bridge  floor,  about  2  feet  to  the  left  of  the  first  stone 
pier  on  the  left  bank.  Its  elevation  is  31  feet  above  gage  datum. 
Bench  mark  No.  2  is  the  first  plank  of  the  bridge  floor  on  the  right- 
bank  downstream  side.  Its  elevation  is  28.70  feet  above  gage  datum. 
Bench  mark  No.  3  is  a  cut  on  a  rock  on  the  south  side  of  the  road 
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about  40  feet  from  the  end  of  the  road  on  the  right  bank.  It  eleva- 
tion is  31  feet  above  gage  datum.  Bench  mark  No.  4  is  a  copper 
plug  set  in  solid  rock  on  the  hill  about  50  feet  from  the  river  and 
115  feet  downstream  from  the  bridge  on  the  right  bank.  Its  elevation 
is  42.73  feet  above  gage  datum.  Bench  mark  No.  5  consists  of  five 
large  nails  in  a  walnut  tree  on  the  north  side  of  the  road,  175  feet 
from  the  left-bank  end  of  the  bridge  and  about  6  feet  above  ground. 
These  nails  are  at  an  elevation  of  29.58  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  l>een  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  metumrententH  of  Chattahoochee  River  near  Gainestnlle,  Oa.,  in  1903, 


Date. 


Hydrographer. 


Jd.  R.  HaU.  . 
J.  M.  Giles... 
M.  R.  Hall . 
E.  C.  Mnrphy 


January  10 

March  28 

April  24 

Do 

May4 M.R.Hall 

Jime  25 J.  M.  Giles.  

Augnst  1 F.  A.  Mnrray 

August  29 1 do. 

September  25 . .     do... 

December9 M.  R.  and  W.  E.  Hall 


1 

Gaffe 

teight. 

Diflcbari^. 

Feet. 

Siecond-feet. 

3.09 

958 

5. 48 

2,670 

4.80 

2,248 

5. 10 

2,195 

4.87 

2,234 

8.40 

1,519 

3.16 

1,052 

2.52 

677 

2.43 

728 

2.22 

581 

Mean  daily  gage  height^  infect,  of  Chattahoochee  Rixfer  near  Gair.ejsvxlle,  Ga.^ 

for  1903.   .. 


1. 
t. 
3. 
4- 
.5- 
6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 

16. 
17. 
18. 


Day. 


Jan.    Feb.     Mar.  {  Apr 


3.50 
3.40 
3.70 
4.80 
3.90 
3.00 
3.40 
3.40 
3.20 
8.10 
6.00 
5.40 
4.10 
3.70 
3.00 
3.60 
3.50 


3.50 
3.70 
4.40 
7.40 
0.00 
4.50 
4.60 

11.80 
6.40 
5.30 

12.10 
8.70 
5.40 
5.00 
4.20 
9.90 

15.00 


3.40      7.10  1 


8.00 
6.00 
4.00 
4.20 
4.00 
6.10 
4.70 
Ji.70 
5.40 
6.00 
12.90 
7.00 
6.00 
5.10 
5.00 
4.90 
4.70 
4.50  I 


I  May.  June.  I  July. 

I  I 


Aug.   Sept. 


0.10 
5.70 
5..'i0 
5.40 
5.30 
6.10 
5.00 
8.00 
5.70 
5.50 
5.40 
6.10 
15.80 
9.70 
6.00 
6.  HO 
5.50 
6.30 


4.60 
4.50 
4.70 

4.8r) 

4.40 
4.20 
4.20 
4.20 
4.20 
4.10 
4.00 
3.90 
4.00 
4.30 
4.10 
4.(10 
4.00 
4.00 


I    " 


1.00 
13.20 
9.00 
0.50 
10.00 
0.20 
5.90 
5.80 
5.40 
5.10 
5.00 
4.30 
4.00 
4.00 
3.90 
3.90 
3.80 
3.80 


8.00 

aoo 

3.50 
3. 5G 
3.50 
3.80 
3.40 
3.40 
I  3.40 
'8.40 
3.70 
6.30 
4.50 
3.70 
3.50 
3.40 
3.40 


3.20  . 


3.00 
3.10 
3.20 
3.20 
3. 10 
3.10 
3.  a) 
3.00 
2.90 
2.80 
4.10 
2.90 
3.20 
3.30 
4.10 
7.50 
5.80 
5.00 


I 
Oct. '  Nov. 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.60 
2.00 
2.00 
2.00 
2.00 
2.00 
6.00 
4.70 
3.90 
8.10 


'  2.40 
I  2.30 
'  2.30 
2.30 
2.30 
2.30 
2.30 
2.00 
2.40 
2.40 

2.  a) 

2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.20 
2.80 
2.50 
2.00 
2.70 
2.70 
2.00 
2.30 
2.30 
2.30 
2.30 
2.40 
2.40 
2.40 
2.:^) 
2.20 
2.40 
3.10 


Dec. 

2.20 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.50 
2.00 

2.:« 

2.20 
2.20 
2.20 
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Mean  daily  gage  height,  in  feet,  of  Chattahoochee  River ,  etc. — Continued. 


Day. 


Jan. 


19 1  3.30 

ao '  3.30 

21 j  aao 

» - 3.20 

23 I  3.20 

24 3.20 

25 ...  .3.10 

26 3.10 

27 3.10 

28 3.70 

29 .»».60 

30 

31 


Feb.     Mar. 


5.40 
5.00 
4.70 
4.50 
4.20 
4.00 
3.80 
3.80 
5.60 
14.  .50 


4.40 

4.10 

7.70 

10.  m 

25.20 

9.40 

7.00 

'6.30 

5.90 

5.50 

6.90 


4.00   '  12.20 

3.70  ! 8.20 


Apr.    May.'Jnne.  Jaly.' Aug. '  Sept. 


5.50 
5.40 
5.10 
.5.00 
4.80 
4.80 
4.80 
4.80 
4.70 
4.70 
4.00 
4.00 


4.00 
3.90 
3.90 
3.80 
3.80 
3.80 
3.70 
3.70 
8.70 
3.60 
3.60 
3.70 
5.40 


3.80 
3.80 
3.70 
3.70 
3.60 
3.60 
3.60 
3.70 
4.50 
4.00 
3.80 
3.70 


3.10 
3.10 
3.10 
3.10 
3.00 
8.00 
3.00 
3.00 
2.90 
2.90 
2.90 
2.90 
3.20 


3.60 
.5.00 
3.20 
3.00 
2.90 
2.80 
2.80 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 


Oct-   Not.  Dec. 


2.80 
2.60 
2.60 
2.60 
2.60 
2.60 
2.  .50 
2.60 
2.60 
2.40  I 
2.40  ' 
2.40  I 


2.20 
2.20 

2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 


2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.9> 
2.60 
2,5rt 

i.m 

2.  .311 
2.«i 
2.411 

2.a> 

2.aD 

s.a) 

2.30 


Rating  table  for  Chattahoochee  River  nsar  Gainesvnlle,  Ga.,  for  1901, 11HU\ 

and  1903, 


Gage 
height. 

1 
Discharge. 

Ghige 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

1 

Gage 
height. 

1 
Discharge. 

Feet.   • 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

Feel. 

Second-feel. 

2.0 

350 

5.6 

2,690 

9.2 

5, 030 

14.0 

8,150 

2.2 

480     ' 

5.8 

2,820 

9.4 

5,160 

15.0 

'      8,800 

2.4 

610 

6.0 

2,950 

'       9.6 

5,290 

16.0 

9,450 

2.6 

740 

6.2 

3,080 

'      9.8 

5,420 

17.0 

10,100 

2.8 

870 

6.4 

3,210 

'     10.0 

5, 550 

I     18.0 

10,750 

3.0 

1,000 

6.6 

3,340 

10.2 

5,680 

19.0 

;     11,400 

3.2 

1,130    ' 

6.8 

3,470 

10.4 

5, 810 

20.0 

12, 050 

3.4 

1,260    , 

1      7.0 

3,600 

10.6 

5,940 

21.0 

12,700 

3.6 

1,390 

7.2 

8,730 

10.8 

6,070 

22.0 

13,350 

3.8 

1,520 

7.4 

3,860 

11.0 

6,200 

23.0 

14,000 

4.0 

1,650  ; 

7.6 

3,990 

11.2 

6,330 

24.0 

14,650    , 

4.2 

1,780 

1 

7.8 

4,120 

11.4 

6,460 

25.0 

15,300 

4.4 

1,910 

8.0    ' 

4,250 

11.6 

6,590 

26.0 

15,950 

4.6 

2,040 

8.2 

4,380    1 

11.8 

6,720 

,     27.0 

16,600 

4.8 

2,170 

8.4    . 

4, 510 

12.0 

6,850 

28.0 

17,250 

5.0 

2,300    ' 

8.6 

4,640 

12.5     1 

7,175 

29.0 

17,900 

5.2 

2,430 

8.8 

4,770 

18.0     ' 

7,500 

;     30.0 

18, 550 

5.4 

2,560 

1 

9.0   ; 

4,900     1 

13.5 

7,825 

31.0 

19,200 
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Estimated  itionthly  (Uncharge  of  Chattahoochee  River  near  Oainesi^'lle,  (ra., 

for  190J. 

[Drainage  area,  544  Hquare  miles. j 


Janaary . . . 
February  . 
March    . . . 
April      . . 
May    .   . . . 

Jtme  -    

July 

Angnst  . 
September 
October . , . 
November. 
December . 


Month. 


The  year 


DlDoharge  in  Bec'ond-feet. 


Rnn-off. 


Maximum.    Minimum. 


2,950 
9,190 
15,430 
9,320 
2,560 
7,630 
3,145 
3, 925 
2,950 

740 
1.065 

740 

15,430 


1,065 

1.325 

1,650 

2,040  . 

1,390 

1 ,  325 

935 

740 

610 

415 

480 

415 

415  I 


Mean. 


1,689 


Second- 
feet  per 
nqnare 
mile. 


Depth  in 
inches. 


1,442 

2.65 

3.06 

3,247 

5.97 

6.22 

3,602 

6.62 

7.68 

2, 861 

5. 26 

5.87 

1,709 

3.14 

3.62 

2,361 

4.34 

4.84 

1,273 

2.34 

2.70 

1,258 

2.31 

2.66 

883 

1.62 

1.81 

497 

.91 

1.05 

599 

1.10 

1.23 

535 

.98 

1.13 

3.10         41.82 


MISCELLANEOUS  MEASUREMENTS  IN   APALACHICOLA  RIVER  DRAINAGE 

BASIN. 

Chattahoochee  River, — This  stream  was  measured  at  Bull  Sluice, 
near  Roswell  (Morgan  Falls  post-oflBco),  Ga.  The  gage  was  main-, 
tained  by  the  engineers  in  charge  of  construction  of  the  dam. 

Discharge  measurements  of  Chattahoochee  Rix^er  at  Bull  Sluice,  near  Rostvell 

{Morgan  Falls  post-office) ,  Oa. 


Date. 


January  8 

July21 

October  22  . . 
November  23 


Gageheierht. 

Discharge. 

Feet. 

Second-feet. 

13.90 

5,979 

11.25 

2,427 

10. 36 

1,359 

10.40 

1,284 

Little  River. — This  stream  wius  measured  Inflow  Dunlap's  mill,  near 
Gainesville,  Ga. 
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Discharge  measuremeniH  of  Little  River  below  Dunlap's  mill,  near  GainegviUe, 

'   Ga.,  1903. 


Pate.  I      ^^^^      ;Di«ch*rge. 


Feet.  Semnd'feet. 

AugU8t29 i  2.52'  83 

September25 |  2.40  82 


Nickqjack  (^ reek,— At  Oakdale,  Ga.,  this  stream  was  discharging 

22  second-feet  on  September  22,  1903.     Oakdale  gage,  1.25  feet. 

Snake  Creek. — Near  Banning,  Ga.,  this  stream  was  discharging  27 
second-feet  on  October  27,  1903. 

Chestatee  River. — Near  Dahlonega,  Ga.,  this  stream  was  discharging 
1,284  second-feet  on  Octol)er  29,  1903. 

Peachtree  Creek. — Near  Clarkston,  Ga.,  this  stream  was  discharg- 
ing 4. 6  second-feet  on  December  21,  1903. 

Kinchafoonee  Creek. — At  highway  bridge  1  mile  west  of  Leesburg, 
Ga. ,  this  stream  was  discharging  635  second-feet  on  December  24, 1 903, 
when  the  water  surface  was  19.39  feet  below  top  of  iron  pier  on  right 
bank,  downstream  side  of  bridge. 

Muckalee  Creek. — At  wagon  bridge  2  miles  east  of  Leesburg,  Ga., 
this  stream  was  discharging  522  second-feet  on .  December  24,  190-3, 
when  the  water  surface  was  1 2. 29  feet  below  top  of  center  pier,  upstream 
side  of  bridge. 

MOBILE  RIVER  DRAINAGE  BA8IK. 

This  is  the  largest  drainage  basin  in  Georgia  and  Alabama,  and 
is  designated  the  Mobile  basin  because  its  waters  all  enter  the 
Gulf  through  Mobile  River  at  Mobile,  Ala.  It  is  formed  as  follows: 
Beginning  at  the  headwaters,  Cartecay  and  EUijay  rivers  unite  at 
Ellijay,  Ga.,  to  form  Coosa watteo  River.  Just  above  Resaea,  Ga., 
this  unites  with  the  Conasauga  to  form  Oostanaula  River.  At  Rome, 
Ga.,  the  Oostanaula  and  the  Etowah  unite  to  form  Coosa  River.  Six 
miles  above  Montgomery,  Ala.,  the  Coosa  and  the  Tallapoosa  unite 
to  form  Alabama  River;  and  not  far  from  the  coast  the  Tombigbee 
unites  with  the  Alabama  to  form  Mobile  River,  which  flows  into  Mobile 
Bay,  an  arm  of  the  Gulf  of  Mexico. 

C/ahaba  River  is  the  principal  tributary  of  the  Alabama  and  joins  it 
about  10  miles  below  Selma.  Ilillabee  Creek  flows  into  Tallapoasa 
River  just  above  Sturdevant  and  near  Alexander.  Talladega  Creek 
is  a  tributary  of  the  Coosa. 

Tombigbee  River  rises  in  the  northeastern  part  of  Mississippi  and 
enters  Alabama  in  Pickens  County.  *  Its  principal  tributary  is  the 
Black  Warrior,  which  is  formed  by  the  junction  of  Mulberry  Fork 
and  Sipsey  Fork.  Locust  Fork  ent  ers  the  Black  Warrior  some  dis- 
tance below  the  junction.  During  1903  the  following  stations  wen* 
maintained  in  this  basin  under  the  supervision  of  M.  R.  Hall:  On  the 
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Cahaba  at  Centerville,  Ala. ;  on  the  Alabama  at  Selma  and  at  Mont- 
"Tomery,  Ala.;  on  Choccolocco  Creek  near  Jenifer,  Ala.;  on  the 
Tallapoosa  at  Milst«ad  and  at  Sturdevant,  Ala. ;  on  Hillabee  Creek 
near  Alexander,  Ala. ;  on  Talladega  Creek  at  Nottingham,  Ala. ;  on 
the  Coosa  at  Riverside,  Ala. ;  on  the  Black  Warrior  at  Tnscaloosa 
and  near  Cordova,  Ala. ;  on  the  Black  Warrior  (Locust  Fork)  at  Palos, 
Ala.;  on  the  Coosa  and  Etowah  at  Rome,  Ga. ;  on  the  Etowah  at 
Canton,  Ga. ;  on  the  Coosawattee  at  Carters,  Ga. ;  on  the  Tombigbee 
at  Columbus,  Miss. 

CAHABA  RIVER  AT  CENTER VILLE,  ALA. 

The  station  was  established  on  August  7,  1901,  and  is  situated  at 
the  iron  highway  bridge  one- fourth  mile  west  of  Centerville,  Ala.,  one- 
half  mile  above  the  Mobile  and  Ohio  Railroad  bridge.  The  bridge  is 
a  single  span  supported  by  tubular  iron  piers. 

The  chain  gage  is  fastened  to  the  timber  fencing  along  the  down- 
stream side  of  the  bridge.  The  pulley  is  100  feet  from  the  initial 
point,  which  is  the  end  of  the  iron  bridge  on  the  left  bank,  down- 
stream side.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  51.35  feet.     The  observer  is  Clyde  Lowrey. 

The  channel  is  straight  for  1,500  feet  above  the  station  and  for  one- 
half  mile  below.  The  current  is  swift.  The  right  bank  overflows  at 
extreme  high  water.  The  left  bank  overflows  only  under  the  approach 
to  the  bridge.    The  bed  is  nearly  all  rock,  and  there  is  but  one  channel. 

Bench  mark  No.  1  is  the  downstream  end  of  the  crossbeam  100  feet 
from  the  initial  point  for  soundings  and  is  42.85  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  copper  plug  set  in  a  solid  rock  about  6  feet 
from  the  edge  of  the  water  and  250  feet  below  the  bridge  on  the  left 
bank.     Its  elevation  is  6.44  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 

Discharge  measurements  of  Cahaba  River  at  Centerville,  Ala.,  in  1903, 


Date. 


Hydrographer. 


Aprils J.M.Giles 

April  9 do 

June  17 1 do 


June  18 

July  20 

Jtily21_... 
September  28 
September  29 
November  9 . 
November  10 . 


do 
do 
do 
do 
do 
do 
do 


h?Sil     !  Discharge. 


Feet. 
5. 15 

Second-feet. 
1,687 

6.65 

2,225 

2.05 

416 

2.00 

394 

a.  28 

757 

2.36 

516 

1.31 

212 

1.30 

218 

1.32 

203 

1.40 

223 

IRR  98—04 9 
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Mean  daily  gage  lieight,  in  feet,  of  Cahaba  River  at  Centertnlle,  Ala.  ^  for  190.L 


Day.                Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 
8.00 

June. 

July. 

Aug. 
4.80 

Sept. 

Oct. 

Not. 

Dec. 

1 

5.90      5.80 

23.80 

8.20 

2.80 

2.40 

1.50 

1.30 

i.eo 

1.40 

2 

6.40      4.90 

18.10 

7.00 

3.10 

2.70 

2.20 

6.10 

1.50 

1.20 

1.00 

l.« 

3 

--..|    7.70  '    6.40 

12.60 

6.30 

3.00 

2.70 

2.10 

4.60 

1.50 

I.2U 

1.50 

1  « 

4 

7.40  '    8.80 

12.00 

5.80 

2.90 

2.80 

2.10 

3.03 

1.50 

1.30 

l.SO 

1.40 

5 

'    6.10     12.90 

13.30 

5.10 

2.80 

2.90 

2.00 

2.90 

1.50 

1.30 

1.50 

1.40 

6 

t    5.60     12.00 

11.10 

4.90 

2.70 

2.90 

1.90 

2.40 

1.50 

1.30 

1.50 

l.Si) 

7 

I    4.90     20.60 

9.80 

4.70 

2.80 

3.10 

3.60 

2.80 

1.50 

1  HO 

1.40 

i.en 

8 

4.50    31.60 

12.30 

4.70 

3.10 

3.20 

a40 

2.90 

1.40 

2.80 

1.40 

lao 

9 

1    4.30    26.80 

15.10 

6.60 

3.00 

8.40 

2.80 

2.80 

1.40 

2.10 

i.ao 

1.50 

10 

..       4.10 

20.50 

12.40 

6.30 

2.80 

2.80 

2.90 

8.70 

1.40 

1.80 

1.30 

1.50 

11 

10.60 

22.00 

16.30 

5.60 

2.70 

2.90 

2.80 

2.10 

1.40 

1.60 

1.40 

1.50 

12 

14.70 

20.50 

15.80 

5.20 

3.30 

2.80 

2.90 

1.90 

1.40 

1.50 

1.60 

l.SO 

13 

11.30 

16.90 

15.20 

4.60 

5.00 

2.60 

2.80 

1.90 

1.40 

1.60 

1.70 

l.SU 

14 

...     7.90     11.70 

14.60 

5.80 

12.90 

2.40 

2.80 

1.80 

1.60 

1.50 

l.QO 

\.m 

15 

'    6.60  1    9.60 

13.90 

5.70 

17.80 

2.30 

2.30 

2.70 

1.70 

1.40 

1.50 

\.m 

16 

5.80  1  22.90 

12.20 

4.80 

17.70 

2.20 

2.10 

8.50 

1.70 

1.40 

1.30 

1.60 

17 

5.80     28.40 

10.90 

4.40 

9.40 

2.10 

2.00 

5.10 

1.60 

1.40  ' 

1.30 

1.60 

18 

'    4.90 

24.50 

8.20 

4.20 

7.20 

2.00 

2.00 

4.70 

1.6D 

1.40 

1.30 

1.50 

19 

'    4.60 

16.60 

7.30 

4.00 

5.80 

2.00 

2.80 

3.80 

1.50 

1.30 

1.40 

1.50 

a) 

4.30 

12.40 

6.80 

3.90 

4.90 

1.90 

3.80 

3.40 

1.50 

1.30 

1.40. 

1..% 

21 

'    4.20 

9.90 

6.30 

5.50 

4.40 

1.90 

2.30 

2.70 

1.60 

1  30 

1.40 

1.50 

22 

4.00 

8.10 

7.00 

5.10 

4.00 

2.70 

1.90 

2.40 

1.60 

1.30 

1.30 

i.an 

23 

1    3.90 

7.30 

1    6.80 

4.  SO 

3.70 

3.40 

1.70 

2.20 

1.60 

1.30 

1.30 

1.60 

24 

3.80 

6.70 

6.30 

3.90 

3.50 

2.60 

1.60 

2.10 

1.60 

1.30 

1.40 

1.60 

25 

1    4.00 

5.80 

5.90 

3.70 

3.20 

2.80 

2.40 

2.00 

1.60 

1.30  1.1.40 

i.w 

26 

1    3.80 

5.20 

1    5.40 

8.60 

3.10 

2.90 

1.70 

1.90 

1.60 

1.30 

1.40 

2.00 

27 

3.80 

5.90 

5.10 

3.50 

3.00 

8.40 

1.70 

1.80 

1.50 

1.30 

1.40 

l.» 

28 

6.00 

27.20 

5.10 

3.80 

2.90 

8  30 

1.60 

1.80 

1.40 

1.30 

1.40 

1,70 

29 

6.40 

6.30 

3.20 

2.80 

3.10 

1.60 

1.60 

1.30 

1.30 

1.40 

1-50 

80 

6.20 

7.70 

3.00 

2.70 

2.60 

1.60 

1.50 

1.30 

i.ao 

1.40 

1.50 

31 

5.90 

9.20 

2.90 

5.70 

1.50 

1.60 

-  -  - 

1.50 

Rating  table  for  Cahaba  River  at  Centerville,  Ala. ,  from  Janitary  1  to  Deeeniber 

SI,  1903. 


Gage 
height. 

Discharge. 

1 
Second-feet. 

Gage 
height. 

Feet. 

i' 
Discharge.  , 

Gage 
height. 

Feet. 

Discharge.  | 

1 

Gase 
height. 

Discharge. 
,  Second-feet. 

Feet. 

Second-feet. 

Second-feet.] 

F^et. 

1.0 

'            143 

1       l-» 

365 

2.8     , 

676     1 

3.7 

1,035 

;    1.1 

163 

2.0 

397 

2.9    ! 

715     , 

1 

3.8 

1,075 

1      1.3 

184 

2.1 

430     ' 

3.0 

755 

8.9 

1,115 

1.3 

206 

2.2 

463     ' 

8.1 

795 

4.0 

1,155 

1.4 

229 

'      2.8 

497 

8.2 

835 

4.1 

1,195 

1.5 

253 

'       *>  4. 

532 

3.3 

875 

4.2 

1.385 

l.fi 

279 

1      2. 5 

568 

8.4 

915 

4.8 

i       1,275 

1.7 

806 

2.6 

604     , 

8.5 

955    ', 

4.4 

1,815 

1.8 

I 

385 
is  made  fro 

»m  measi 

640     '       3.6 

1 

irements  between  gage 

995 

1.80  a 

Table 

heights 

nd  6.65  feet. 

A 

.lK>ve  3  feet  gage  he 

light  the 

difference  is 

1  40  -per  1 

^nth. 
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Estimated  monthly  discharge  of  Cahaba  River  at  Centerville,  Ala, ^  for  1903. 

[DralnBge  Area,  1,040  square  milee.] 


Month. 


Jannary... 

February  . 

March 

April 

May  ..: ... 

June 

Jnly 

An^^nst 

September 
October . . . 
November - 
December. 


The  year 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

5,485 

1,075 

12, 195 

1,515 

9, 075 

1,595 

2, 885 

755 

6, 675 

640 

915 

865 

1,885 

258 

1,995 

258 

306 

206 

676 

184 

306 

206 

897 

229 

12, 195 

184 

Mean. 


1,940 

5,412 

3,849 

1,514 

1,518 

648 

560 

721 

252 

243 

237  . 

268 

1,430 


Run-olf. 


Second- 


tper 

nare 

die. 

Depth  in 
inches. 

1.87 

2.16 

5.20 

5.41 

3.70 

4.27 

1.46 

1.63 

1.46 

1.68 

.62 

.69 

.54 

.62 

.69 

.80 

.24 

.27 

.23 

.27 

.23 

.26 

.26 

.30 

1.88 


18.86 


ALABAMA  JIIVER  AT  8ELMA,  ALA. 

This  station,  which  was  originally  established  by  the  United  States 
Engineer  Corps,  is  now  maintained  by  the  United  States  Weather 
Bureau.  The  station  is  at  the  iron  highway  bridge  one  block  from 
Water  street,  Selma,  Ala.  The  gage  is  in  two  sections.  The  first 
section,  reading  from  —3  to  +5.1  feet,  is  fastened  to  the  lower  side  of 
the  cofferdam  on  the  second  pier;  the  npper  section,  reading  from  5.1 
to  55  feet,  is  bolted  to  the  draw  pier.  Discharge  measurements  are 
made  from  the  bridge  and  the  trestle  approach  on  the  left  bank.  The 
initial  point  for  soundings  is  the  end  of  the  drawbridge  on  the  right 
bank,  ux)stream  side.  The  channel  above  the  st^ation  is  slightly 
curved  for  1,000  feet  and  straight  for  2,000  feet  below  the  station. 
The  velocity  is  good  and  the  current  is  regular.  The  right  bank  is 
high  and  rocky  and  will  not  overflow.  The  left  bank  is  high,  but 
overflows  at  extreme  high  water.  The  bed  is  mostly  soft  blue  rock, 
and  the  water  is  confined  to  one  channel. 

Bench  mark  No.  1  is  an  iron  bolt  driven  into  the  rock  bluff  182  feet 
from  the  firet  pier  on  the  road  leading  to  the  boat  landing;  its  eleva- 
tion is  26  feet  above  the  zero  of  the  gage  and  88  feet  above  mean  sea 
level. 
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Bench  mark  No.  2  is  the  top  of  the  capstone  of  the  pivot  pier.  Its 
elevation  is  56  feet  above  the  zero  of  the  gage. 

Bench  mark  No.  3  is  the  edge  of  the  coping  on  the  right  bank  abut- 
ment, just  under  the  downstream  side  of  the  drawbridge ;  its  elevation 
is  69.51  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Alabama  River  at  Selma,  Ala.,  in  JOo.J. 


Date. 

1 

J                  Hydrographer. 

Gage 
,     height. 

Disrharf^. 

1 

1 

Feet. 

1 

'  Strt>nd-fert. 

April  10 

June  19 

1  J.M.Giles 

22. 3n 

59, 101 

: do 

• 

( 

6.45 

18.  Sir, 

November  11. 

do 

1.00 

8,  2Sif) 
! 

Mean  daily  gag^  height,  in  feet,  of  Alabama  J 

River  at  Sei 

July.   Aug. 

1 

Ima,  z 

Sept. 

1.50 
1.60 

4/a.,/ 

or  I90.y. 

Day. 

Jan. 

6.80 
8.00 

Feb. 
7.00 

Mar. 

1 

Apr. 

May. 

Jane. 

Oct 

«.10 
.00 

Nov.    Der--. 

1 

33.50 

28.(1) 
30.20 

9.60 
9.40 

7.00 
8.00 

10.00 
9.80 

3.50 
4.80 

-0.30  i     (1  -tt) 

2 

6.90 

38.00 

-  .30 

,51' 

3 

8.90 

6.80 

41.00 

31.40 

8.80 

9.60 

9.00 

6.80 

1.60 

.00 

-  .10  '       .51' 

4 

11.00 

7.00 

42.60 

31.40 

8.70 

12.70 

8.00 

6.80 

1.40 

-  .20 

.00  '        .44' 

6    

11.90 
13.00 
11.00 
10.00 
9.50 

7.00 

9.60 

14.00 

28.50 

33.00 

42.80 
42.00 
40.20 
88.50 
36.70 

30.20 
29. «) 
27.80 
26.30 
24.50 

8.70 
8.40 
7.80 
7.80 
8.00 

13.50 

13.20- 

14.50 

16.00 

17.00 

7.00 
6.80 
6.40 

6.10 
5.00 
5.50 

1.40 

1.20 

1.00 

.70 

.50 

-  .20 

-  .20 

-  .30 

-  .30 

-  .30 

.10           -of' 

6           

.  10            3) 

7       

.30          .40 

8    

6.4(»     5.01) 

.29  ■         40 

9 

7.60 

5.00 

.50 

.50 

10 

8.20 

39.00 

35.00 

22.40 

10.00 

17.00 

8.80 

5.40 

.40 

.00 

.90 

.5U 

11 

7.00 

44.30 

34.00 

22.20 

9.80 

17.00 

9.00     6.60 

.40 

.40 

1.00  '       .5^1 

12 

7.90 

48.00 

31.30    20.70 

9.00 

16.00 

8.00     6.10 

.30 

..W 

1.10          .fli 

13 

10.60 

49.50 

29.80  '  21.50 

11.20 

14.00 

6.80     5.00 

.20 

.60 

1.00 

.HI 

14 

12.80 

50.20 

27.50 

20.80  '  16.00 

1 

11.00 

6.60 

4.60 

.10 

.40 

l.U>          .»> 

15 

13.00 

50.60 

27.  W)  1  20. «)  1  21.00 

9.50 

6.40 

3.30 

.10 

.30 

1.00           .ill 

16 

12.00 

49.90  I  27.00  1  20.30  '  25.00 

8.60 

5.80 

3.00 

.00 

.40 

.90           .fli 

17 

11.80 
10.00 

49.  U) 

27.00  ,  20.8(1 

30.00 
31.20 

8.00 
7.40 

6.50 

8.80 

2.80 
4.00 

.80 

.40 
.60 

.90           <«i 

18 

47.70  ,  26.30 

20.90 

.»  j         .H» 

19 

9.00 

47.;ft)     24.00 

19.00 

29.70 

6.80 

8.60     5.00 

2.20 

.60 

.70           .«! 

2() 

7.90 

47.80     21.30     17.60 

24.00 

6.50 

7.00 

6.70 

2.50 

.50 

.70  .        .liO 

21 

7.00 

47.90     18.00     15.40 

16.50 

5.90 

6.00 

7.70 

1.70 

.50 

.80          .."41 

22 

6.40 

47.00     16. «)     17.20 

11.80 

5.90 

5.00 

7.40 

1.50 

.40 

.H)           .«! 

23 

6.00 

45.00     16.00     17.50 

9.80 

6.40 

4.50 

5.00 

1.50 

.40 

.80        l.Oii 

24 

5.80 

42.00     19.00     14.80 

8.70 

7.40 

3.80 

4.00 

1.30 

.40 

.70        1.(0 

25 

5.40 

38.00     23.00 

12.80 

7.90 

7.5») 

3.60 

3.10 

.80 

.50 

.80        l.U» 

28 

6.20 

33.80  1  25.10 

11.70 

7.60 

7.50 

3.50 

3.00 

.60 

.60 

.90 

1.10 

27 

5.20 

88.00  1  26.30 

11. «) 

7.00 

7.00 

3.70 

2.60 

.60 

.50 

1.00 

2.00 

28 

5.80 

28.90     28.70 

10.80 

6.80 

6.80 

4.00 

2.00 

.60 

.20 

.80 

3  (i) 

29 

COO 

25.40     10.00 

6.40 

9.50 

4.00 

1.70 

.60 

.00 

.50 

3  10 

30 

7.00 
7.20 

25.2I>      9.K) 

6.70 

11.40 



3.50 

1  Ml 

.50 

.00 
.00 

.50       9ffi 

31 

26.20  , 1    6.50 

3.50  j  1.50 

••..••. 

1.80 
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liuHng  table  for  Alabiwui  Miver  at  SelnMy  Ala. y  from  January  1  to  December  SI, 

1903: 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

1 

Ditieharge. 
Secund-feet. 

Gage 
1   height. 

Vevt. 

Discharge. 
Secoyid'/eet. 

1 

!   height. 

I 

Discharge. 

Feet. 

Veet. 

Feet. 

SecoTid'/eet. 

-0.3 

6,262 

1.9 

9,070 

5.2 

15,450 

9.6 

25,140 

-   .2 

6,364 

;     2.0 

9,230 

5.4 

15,870    : 

9.8 

25,600 

■     -  .1 

6,470 

2.1 

9,390 

5.6 

16,290 

10.0 

26,060 

'         .0 

6,580 

!      2.2 

9, 550 

5.8 

16, 720 

10.2 

26, 520 

.1 

6,692 

'      2.3 

9,710 

B.O 

17, 160 

10.4 

26,980 

.2 

6,806 

2.4 

9,880 

6.2 

17,600     ■ 

10.6 

27,440 

.3 

6,922 

'      2.5 

10,050    ' 

6.4 

18, 040 

1     10.8 

27,900 

.4 

7,040 

2.6 

10,220 

6.6 

18,480 

11.0 

28,360 

.5 

7,160 

2.7 

10, 400    . 

1      6.8 

18, 920 

,     11.2 

28,820 

.6 

1 

7,282 

2.8 

10,590 

'      7.0 

19,360 

11.4 

29,280 

.    1 

7,406 

2.9 

10,780    > 

7.2 

19,800 

11.6 

29, 740 

.8 

7,532 

3.0 

10, 970 

7.4 

20, 240 

11.8 

30,200 

'.9 

7,660 

3.2 

11,370 

7.6 

20,680    ' 

12.0 

30,660 

1.0 

1 

7,790 

3.4 

11,770 

7.8 

21,120 

12.5  ' 

31,860 

1.1 

7,920 

3.6 

12, 170 

8.0 

21,560 

'     13.0 

1 

33,110 

1.2 

8,060 

3.8 

12, 570 

•     8.2 

22,000 

18.5 

34,410 

1.3 

8,200 

4.0 

12, 970 

8.4 

22,440 

14.0 

35,750 

1.4 

8,340 

4.2 

13, 370 

8.6 

22,880 

15.0 

38,450 

1.5 

8,480 

4.4 

13, 770 

8.8 

28,320 

16.0 

41,200 

,       1.6 

8,620 

4.6 

14, 190 

9.0 

23,760 

1.7 

8,770 

4.8 

14,610 

9.2 

24,220 

1.8 

8,920 

5.0 

1 

15, 030 

9.4 

24,680 

1 
I 

Tangent  at  15  feet  with  differences  of  275  second-feet  per  tenth. 
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Estimated  monthly  discharye  of  Alabama  River  at  Selma,  Ala.,  for  ItMJJ. 

[Drainage  area,  15,4U)  Hquare  miles.] 


Discharge  in  second-feet. 


Ran-off. 


Month. 


Maximum. 


January 33, 110 

February  . .   . .  136, 350 

March .  114,900 

April ...    83,560 

May 83,000 

June - 43,950 

July 26,060 

August 20,900 

September 10,050 

October 7,282 

November 7, 920 

December 11, 170 

Theyear ,  136,350 


Minimam. 

15,450 

18,920 

41,200 

25,600 

18, 040 

16,940 

11,970 

8,480 

6,580 

6,262 

6,364 

6,922 


Mean. 


6,262 


23,039 

90,958 

78, 189 

53,852 

33,338 

27, 142 

18,122 

14,205 

7,781 

6,835 

7,310 

7,801 


Second- 
feet  per 
square 
mile. 


1.50 

5.91 

5.07 

3.50 

2.16 

1.76 

1.18 

.92 

.51 

.44 

.47 

.51 


30, 710 


1.99 


Depth  in 
inohfls. 


1.73 

6.15 

5.85 

3.90 

2.49 

1.96 

1.36 

1.06 

.57 

.51 

.52 

.59 


26.69 


ALABAMA   RIVER  AT  MONTGOMERY,  ALA. 

A  gage  rod  was  established  by  the  United  States  Engineer  Corps  a 
number  of  years  ago  at  the  Montgomery  wharf,  near  the  union  pas- 
senger station,  at  the  foot  of  Commerce  street.  The  readings  are  now 
taken  by  the  Weather  Bureau  and  are  furnished  to  this  Survey.  The 
gage  rod  is  in  six  sections,  as  follows:  Section  1,  from  —2  to  +10  feet, 
on  the  fender  pile  at  the  face  of  the  wharf,  108  feet  from  the  lower 
end;  section  2,  from  10  to  15  feet,  at  the  upper  end  of  the  pile  pro- 
tection to  the  Louisville  and  Nashville  Railroad  bank  at  the  comer 
pile,  the  15-foot  mark  being  1.1  feet  above  the  top  of  the  pile;  sec- 
tion 3,  15  to  27  feet,  on  the  bent  in  the  center  of  the  drain  on  the 
lower  side  of  the  Commerce  street  sewer;  section  4,  27  to  36  feet,  on 
the  upper  side  of  the  sewer,  on  the  third  bent;  section  5,  36  to  40 
feet,  on  the  same  side  of  the  sewer,  on  the  sixth  bent;  section  6,  46 
to  50  feet,  on  the  same  side  of  the  sewer,  on  the  seventh  bent.  The 
rods  are  of  pine  timber,  painted,  and  graduated  to  feet  and  tenths. 
There  are  also  two  new  sections,  15  to  25  feet  and  25  to  37  feet,  on 
trees  about  50  yards  south  of  the  old  gage.  The  bench  mark  is  the 
northeast  corner  of  the  stone  doorsill  in  the  north  door  of  Windsor 
Hotel,  on  Commerce  street.  It  is  59.7  feet  above  the  zero  of  the  gage, 
and  is  163.4  feet  above  sea  level.  The  high-water  mark  for  Mont- 
gomery  is  59.7  feet,  and  was  reached  in  April,  1886.     The  danger  line 
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is  placed  at  35  feet.  The  width  of  the  river  at  low  water  18  600  feet. 
The  only  point  where  measurements  can  be  made  is  at  the  iron  bridge 
of  the  Louisville  and  Nashville  Railroad,  about  3  miles  above  Mont- 
gomery. This  bridge  is  60.  G  feet  above  low  water,  with  three  spans 
over  the  river,  the  center  one  being  a  draw  or  turn  span. 

The  station  was  discontinued  December  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Mean  daily  gage  height,  in  feet ^  of  Alabama  River  at  Montgomery,  Ala,  ^  for  1903, 


D*y. 

Jan.; 

Feb. 
5.40 

Mar. 

Apr. 
28.00 

May. 

6.90 

6.70 

6.60 

6.80 

6.40 

5.90 

5.80 

6.90 

7.90 

7.70 

7.10 

6.50 

7.70 

12.80 

18.00 

24.60 

28.60 

26.00 

18.60 

11.00 

8.40 

7.30 

6.70 

6.20 

5.80 

5.50 

5.20 

5.00 

4.80 

4.80 

5.00 

June. 

July. 

Aug. 
3.00 

Sept. 

Oc-t. 

Nov. 

1 

0.30 

.40 

.50 

.60 

.70 

.70 

.80 

.80 

.90 

.  1.40 

1.40 

^  1.20 

\  1.10 

'  1.10 

1.10 

1.00 

.  1.00 

1.00 

1.00 

.90 

.80 

.80 

.80 

1  •» 

,    .90 

'    .80 

.70 

,    .80 

.00 

.60 

Dec. 

1 

6.20 : 

6.40 

7.80 

9.50 

9.40 

8.80 

8.10 

7.40 

6.00 

5.60 

5.30 

7.80, 

9.80 

9.90 

9.80 

9.30 

8.20 

6.90 

6.00 

5.30 

5.00 

4.70 

4.40 

4.10 

4.10 

4.00 

'  3.90 
4.60 

!5.20 
5.60 
5.50 

33.70 

6.20 

8.00 

11.00 

13.50 

11.00 

11.60 

13.70 

15.00 

14.90 

15.30 

ia90 

11.60 

9.30 

7.40 

6.90 

6.50 

5.80 

5.20 

4.90 

4.50 

6.90 

1.60 

1.50 

1.30 

1.60 

1.10 

.90 

.80 

.70 

.70 

.60 

.60 

.40 

.60 

.40 

.50 

.50 

1.90 

2.30 

2.10 

1.60 

1.50 

1.60 

1.30 

1.10 

.90 

.80 

.00 

.eo 

.40 
.50 


1 

0.40 
.30 
.30 
.30 
.30 
.30 
.20 
.30 
.80 
.80 
.70 
.70 
.60 
.60 
.50 
.40 
.50 
.50 

.60 
.50 
.50 
.40 
,     .80 
.    .70 
.60 
.40 
.40 

.:« 

.30 
.40 

0.50 

2 

5.40  '  88.30 

29.50 
29.60 
28.20 
26.30 

7.40  !  6.60 
6.60    5.80 
5.50  1  5.U0 
5.40    4.00 

.40 

3 

5.50 

5.60 

7.10 

12.00 

16.00 

39.70 
38.80 
37.00 

.40 

4 

.40 

6 

.40 

e 

35.60     24.80 
33.00  !  23.30 

5.40 
5.20 
5.80 

3.30 
4.00 
4.50 

.40 

7 

.60 

8 

27.50  '  31.40     20.90 

.50 

9 

39.00     30.70 

18.30 
18.90 
19.00 
18.80 
15.90 
15.50 

6.40    5.30 
6.60    5.30 

.00 

10 

44.60 
45.90 

47.60 
48.60 
47.60 
45.30 
42.00 
41.00 

28.80 
26.20 
23.00 
21.00 
20.00 

.TO 

11 

5.80 
5.10 
4.70 
4.50 
4.60 
5.40 
7.  TO 

4.60 
8.60 
2.60 
2.20 
2.00 
1.80 
2.40 

.80 

12 

.90 

18 

.90 

14 

.90 

15 

16 

17 

22.40     16.70 
22.00     18.00 
21.60  '  18.90 

1.00 
.90 
.90 

18 

43.00    20.00  1  17.00 
44.70     17.00  '  14.70 

7.50     4.00 
5.70  \  5.60 
4.50  1  6.50 

.80 

19 

.60 

20 

44.10     15.00 
42.00  ,  13.50 
39.00     11.90 
35.50     15.50 
31.40  '  20.00 

10.  TO 

14.80 

15.80 

12.90 

10.00 

9.20 

8.50 

8.30 

7.90 

7.30 

7.10 

.00 

21 

4.30  .  3.90 
5.00  1  3.40 

5.90 
3.80 
2.60 
2.00 
1.00 
1.30 
1.00 
.70 
.50 
1.60 
1.50 

.90 

22 

1.00 

38 

6.00 
5.80 

3.00 
2.80 

1.10 

24 

1.00 

25 

27.80 
21.00 
14.00 
22.40 



22.80 
24.10 
24.10 
22.80 
21.30 
22.00 
25.00 

4.90    2.70 

1.20 

28 

27 

28 

29 

30 

31 

4.60 
5.80 
9.00 
8.00 
7.60 

3.30 
3.30 
3.40 
2.80 
2.60 
2.50 

1.70 
2.00 
2.60 
.    2.10 
1.60 
1.30 

TALLAPOOSA   RIVER  AT  MILSTEAD,  ALA. 

A  gaging  station  was  established  on  August  7,  1897,  at  the  bridge 
of  the  Tallassee  and  Monlgomery  Railway,  about  one-fourth  of  a  mile 
from  Milstead,  Ala.  The  bridge  is  of  iron,  two  spans  of  about  155 
feet  each,  with  short  wooden  trestles  at  each  end.  The  initial  point 
for  soundings  is  the  end  of  the  iron  bridge,  on  the  left  bank,  down- 
stream side.  The  rod  of  the  wire  gage  is  fastened  to  the  outside  of 
the  guard  rail  on  the  downstream  side  of  the  bridge.     The  bench 
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mark  is  the  top  of  the  second  crossbeam  from  the  left-bank  pier  at 
the  downstream  end,  and  is  60  feet  above  datum.  The  channel  is 
straight  at  the  bridge  and  bends  above  and  below.  The  current  is 
sluggish  at  low  water  and  o]3structed  by  the  center  pier  of  the  bridge. 
The  banks  are  high,  but  overflow  at  extreme  high  water  for  several 
hundred  feet  on  each  side.  The  bed  is  fairly  constant,  and  all  the 
water  is  confined  to  the  main  channel  by  railroad  embankments. 

The  large  new  dams  at  Tallassee  Falls — G  and  9  miles,  respectively, 
above  this  station — almost  stop  the  flow  of  the  river  at  certain  times, 
so  that  discharge  measurements  at  Milstead  do  not  represent  the 
amount  of  water  furnished  by  the  stream.  The  station  at  Sturde- 
vant,  Ala.,  about  30  miles  above  these  dams,  has  been  established  to 
replace  the  station  at  Milstead,  which  was  discontinued  April  30, 1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Mean  daily  gage  lieight,  in  feet^  of  Tallapoosa  River  at  Milstead,  Ala.  j  for  lt^i\ 


Day. 


Jan. 


Feb.  I  Mar.    Apr 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 


5.10 
4.40 
6.40 
5.40 
4.90 
4.40 
3.80 
3.60 
8.20 
8.00 
8.20 
6.90 
6.80 
6.00 
4.70 
4.00 


3.50 

8.20 

8.00 

3.60 

5.00 

6.60 

5.60 

86.50 

44.50 

84.00 

27.10 

37.80 

82.70 

22.60 

14.90 

11.00 


37.70 
32.60 
23.60 
ll.SO 
14.10 
12.00 
11.50 
10.80 
10.50 
10.10 
10.00 
12.00 
10.30 
11.10 
9.70 
9.20 


21.50 

18.70 

13.50 

10.20 

9.00 

8.30 

7.60 

8.90 

11.70 

16.00 

13.40 

9.50 

8.90 

13.30 

11.50 

9.70 


Day. 

Jan. 

1  17 

8.70 

18... 

8.50 

19 

a40 

20 

8.20 

21 

8.10 

22 

8.00 

23 

2.90 

24 

2.80 

25 

8.00 

28 

3.10 

27 

3.00 

28 

3.70 

29 

4.50 

30... 

4.20 

31 

3.90 

Feb. 


22.70 

38.90 

27.00 

22.00 

14.40 

9.40 

8.00 

7.20 

6.80 

6.40 

6.20 

25.00 


Mar.     Apr 


9.20 

8.00 

7.60 

6.90 

6.70 

8.80 

12.50 

20.50 

19.90 

16.50 

21.40 

8.70 

8.  SO 

19.40 

23.70 


8.(0 
7.40 
6.50 
6.40 
17.90 
9.}« 
K40 
6.  .30 
5.i4) 
5.») 
6l9i> 
5.40 
5.20 
4.80 


TALLAPOOSA  RIVER  AT  STURDEVANT,  ALA. 

This  Station  was  established  July  19,  1900,  by  J.  R.  Ilall.  It  is 
located  at  the  Columbus  and  Western  Railroad  bridge,  a  fourth  of  a 
mile  west  of  Sturdevant.  This  railroad  belongs  to  the  Central  of 
Georgia  Railway.  This  station, -being  above  the  big  new  dams  at 
Tallassee,  is  intended  to  replace  Milstead  station.  Map  and  profile  of 
Tallapoosa  River  is  published  in  Twenty-second  Annual  Report,  part 
4.  The  gage  is  a  vertical  timber  in  two  sections.  The  first  section, 
reading  from  zero  to  5.2  feet,  is  fastened  to  a  post  on  the  east  bank 
about  20  feet  below^  the  bridge.  The  second  section,  reading  from  5 
to  20  feet,  is  fastened  to  the  east  side  of  the  first  pier  in  the  water  on 
the  east  bank.  The  gage  is  read  once  each  day  by  B.  F.  Neighbors. 
At  ordinary  stages  discharge  measurements  are  made  from  a  footway 
supported  by  the  bracing  of  the  lower  chord  of  the  deck  bridge.     At 
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low  stages  measurements  are  made  from  a  boat  about  2,000  feet 
upstream.  The  initial  point  for  soundings  is  the  end  of  the  iron 
bridge  on  the  east  or  left  bank,  downstream  side.  Distances  are 
marked  in  white  paint  along  the  hand  rail  of  the  footway. 

The  channel  is  slightly  curved  directly  above  the  bridge  *and  for 
about  one-half  mile  below.  The  current  is  swift  and  much  broken  by 
shoals  below  the  bridge,  but  is  sluggish  at  low  stages  at  and  near  the 
station.  Both  banks  are  high,  the  right  overflowing  for  about  150 
feet  and  the  left  for  about  200  feet.  The  bed  is  of  rock  and  gravel 
and  is  probably  permanent. 

Bench  mark  No.  1  is  a  wire  nail  driven  in  the  southwest  corner  of 
the  second  pier  on  the  east  bank.  Its  elevation  is  14.20  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  2  is  a  copper  plug  set  in  solid 
rock  in  the  bed  of  the  river  about  80  feet  below  the  bridge,  at  a  point 
400  feet  from  the  end  of  the  bridge  at  the  left  bank.  This  is  solid 
bed  rock  projecting  above  the  water  at  ordinary  stages.  Its  elevation 
is  4.89  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  white 
paint  mark  on  the  top  of  the  downstream  end  of  the  lower  crossbeam 
at  a  point  278  feet  from  the  initial  point  for  soundings.  Its  elevation 
is  27.65  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  nieasurementS'of  Tallapoosa  River  at  Sturdevant,  Ala.,  in  190S, 


Date. 


Hydrogrrapher. 


Discharge. 


May  23 

July  25 

August  22 . . . 
Angnst  24.._ 

Do •. 

Octobers 

Do 

November  24 


J.  M.  Giles 

do  .... 

do  .... 

do  ..   . 

do  .... 

do  .... 

do  ..   . 

do  .... 


Feet. 
4.00 
2.45 
2.20 
1.88 
1.86 
1.05 
1.05 
1.58 


Secondrfeet. 
4,580 
2,247 
1,887 
1,485 
1,616 
834 
835 
1,148 


Mean  daily  gage  height^  in  feet^  of  Tallapoosa  River  at  Sturdevant,  Ala.,  for  1903. 


Day. 


May. 


1 
2 
3 

4 
5 
6 

7. 


8.50 
5.00 
4.50 
4.20 
6.20 
8.10 
5.90 


8.00 
3.50 
3.40 
8.30 
4.40 
8.00 
4.00 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.70 

2.10 

1.10 

1.20 

1.40 

4.10 

1.90 

1.10 

1.30 

1.40 

3.80 

1.60 

1.10 

1,50 

1.50 

3.50 

1.40 

1.00  '  1.80 

1.50 

3.20 

1.30 

1.00 

2.00 

1.50 

3.40 

1.20 

1.00 

2.10 

i.eo 

3.20 

1.20 

.90 

2.10 

l.flO 
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Mean  daily  gage  lieight^  in  feet,  of  Tallapvoisa  River ,  etc. — Contmned. 


Day. 

Jan. 
3  20 

Feb. 

19.20 
14.00 

Mar. 

5.10 
4.90 

Apr. 

May. 
4.50 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

NOT- 

!>«• 

8 

4.90 

5.00 
4.80 

1 
4.40     3.00 

4.50     2.80 

3.10 
1.10 

1.10     2.00 
2.70     1.80 

1  4r> 

9 

8.10 

8.10 

4.80 

i.ni 

10 

8.00 

10.00 

5.80 

7.60 

4.10 

4.50 

8.60     2.70 

1.00 

2.00     1.00 

K' 

11 

3.10 

12.10 

6.50 

6. 00 

4.00 

5.50 

3.80 

2.50 

1.00 

1.50     1.50 

L"*- 

12 - 

3.70 

18.80 

5.80 

5.60 

4.00 

4.60 

8.10 

2.20 

.90 

1.20     1.40 

1.7 

18 

3.50 

9.80 

5.80 

6.00 

6.50 

4.00 

8.00 

2.10 

.90 

1.00     2.10, 

1  -M 

14 

880 

6.00 

5.10 

6.20 

6.80 

8.80 

8.20 

2.00 

1.00 

.90     1.90 

!.:» 

15 

3.20 

5.40 

5.00 

5.60 

13.70 

8.60 

8.40 

1.90 

2.10 

.90  ,  1.80 

16) 

16 

3.00 

4.80 

4.90 

5.20 

9.50 

8.50 

8.10 

3.00 

3.20 

1.00 

LTO 

l.«' 

17 

2.80 

14.60 

4.80 

4.70 

6.80 

8.80 

2.90 

8  80 

2.80 

1.20     1.00 

l.H. 

18 

2.70 

12.00 

4.70 

4.50 

5.80 

8.20 

2.70 

5.60 

2.40 

l.fiO     1.00 

1-* 

19 

2.00  1  10.20 

4.00 

4.40     4.90 

8.10 

2.00 

8.80 

2.20 

1.40     1.80 

l-jit 

20 

2.80 

8.80 

4.50 

10.60 

4.40 

8.10 

2.50 

8.00 

2.00 

1.30  1  1.70 

l.» 

21 : 

2.50 

5.20 

4.50 

6.50 

4.20 

3.00 

2.40 

2.50 

1.90 

1.20     l.iO 

i« 

22 -.- 

2.50 

4.00 

.5.80 

5.40 

4.10 

2.90 

2.80 

2.80 

1.70 

1.10     l.TO 

19 

28 

2.50 

4.20 

8.40 

5.10 

3.80 

2.90 

2.20 

2.20 

1.60 

1.10     1.00 

1.* 

24 

2.50 

4.00 

9.50 

4.60 

3.70 

2.80 

2.10 

2.10 

1.40 

1.00  j  1.00 

L« 

25 

2.50 

3.80 

8.20 

4.20 

3.60 

2.80 

2.10 

1.80 

1.40 

1.00     1.00 

110 

28 

2.50 

8.70 

6.00 

4.10 

8.50 

8.00 

2.40 

1.70 

1.80 

1.00 

1.50 

1«D 

27 

2.50 

3.70 

5.60 

4.00 

8.60 

5.80 

2.20 

1.60 

1.80 

.90     1.50 

2.5U 

28 

3.00 

16.00 

5.40 

3.90 

3.40 

5.10 

2.10 

1.60 

1.20 

.90  ■  1.50 

fan 

29 

3.10 

5.80 

3.90 

3.80 

4.50 

2.00 

1.60 

1.20 

.90  '  1.50 

2il 

30 

3.10 

10.00 

3.90 

8.80 

4.00 

1.90 

2.00 

1.20 

1.00 

1.9) 

1.90 

31 

3.10 

9.80 

8.20 

5.80 

2.40 

1.10 

1  TO 

i 

Rating  table  for  Tallapoosa  River  at  Sturdevant,  Ala,,  from  January  I  to 

December  31,  1903, 


Gage 
height. 

1 
Discharge. ' 

'  heignt. 

Discharge. 

Gage 
height. 

1  Discharge.  ^ 

1 

Qage 
height. 

1  Discharge. 

Feet. 

Second-feet. 

!     Feet. 

Second-feet  .\ 

Feet. 

1 
Second-feet.^ 

Feet. 

Second-feet 

0.9 

705     1 

1.7 

1,288 

2.5 

2,320 

1        ' 

3.3 

3,  520 

1.0 

810 

1.8 

1,390     1 

2.6 

1      2, 470 

3.4 

3. 670 

1.1 

&59 

1 

:   1.9 

1,500 

1      2.7 

2, 620 

3.5 

3,820 

1.2 

912 

1       3.0 

1 

1,620 

2.8 

2,770 

3.6 

3,970 

1.3 

970 

1 

2.1 

1,750 

2.9 

2,920 

3.7 

4.120 

1.4 

1,036 

2.2 

1,885 

3.0 

3.070 

8.8 

4,270 

1.5 

1,110 

2.3 

2,025 

3.1 

i      3, 220 

3.9 

4,420 

1.6 

1,194 

2.4 

2,170 

1 

3.2 

3, 370 

1 

4.0 

4, 570 

Tangent  at  2.4,  with  differences  of  150  second-feet  per  tenth. 
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Kitti mated  monthly  discharge  of  TMapoowi  River  at  Sturdevant^  Ala.  ^  for  liH)S, 

[DraiiiAge  ansa,  2,500  square  mileB.] 


Month. 


Jannary- . . 
February  . 

March 

April 

May 

June 

Jidy 

August  . . . 
September 
October . . . 
November. 
December. 


Didcharge  in  seoond-feet. 


Mazimnm. 


The  year 


4,120 

27. 870 

15,070 

14,470 

19, 120 

10, 720 

7,270 

6,970 

8,870 

2,620 

1,750 

2,920 

.27,870 


Minixnnm. 


Mean. 


Rnn-off. 


Second- 
feet  per 
square 
mile. 


2,320 

2,470 

5,820 

4,420 

3,870 

2,770 

1,500 

1,110 

765 

765 

912 

1,086 


8,128 
9,841 
8,085 
6,988 
5,688 
4,845 
8,204 
2,771 
1,271 
989 
1,286 
1,410 


1.25 

8.94 

8.21 

2.79 

2.27 

1.94 

1.28 

1.11 

.61 

.87 

.51 

.66 


Depth  in 
inches. 


1.44 

4.10 

8.70 

8.11 

2.62 

2.16 

1.48 

1.28 

.57 

.43 

.57 

.65 


22.11 


HILLABBE  CREEK  NEAR  ALEXANDER,  ALA. 

This  station,  which  was  established  August  29,  1900,  by  J.  R.  Hall 
is  located  6^  miles  northeast  of  Alexander,  on  the  road  leading  from 
that  town  to  Newsite.  The  gage  is  graduated  to  feet  and  tenths,  is 
placed  vertically,  and  is  in  two  sections.  The  short  section,  which 
reads  from  0  to  5.50  feet,  is  fastened  to  a  post  in  the  edge  of  the  water 
on  the  north  bank,  20  feet  from  the  upstream  side  of  the  bridge.  The 
long  section,  which  reads  from  5.50  to  16  feet,  is  fastened  to  the 
upstream  end  of  the  first  pier  on  the  north  bank.  Both  sections  can 
be  easily  read  from  the  north  approach  to  the  bridge.  The  initial 
X>oint  for  soundings  is  on  the  south  side  of  the  first  pier  on  the  north 
bank.  The  gage  is  referred  to  a  bench  mark  at  the  top  of  the  chord 
on  the  downstream  side  of  the  bridge  at  the  second  pier  from  the  north 
bank,  and  is  27.6  feet  above  the  zero  of  the  gage.  The  bridge  is  in 
three  spans,  having  a  total  length  of  276  feet,  with  a  north  approach 
of  116  feet  and  a  south  approach  of  124  feet,  making  a  total,  over  all, 
of  516  feet.  The  observer  is  J.  II.  Chisolm,  a  farmer,  whose  post-office 
address  is  Alexander,  Ala.  The  station  was  discontinued  December 
31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  measurements  of  Hillabee  Creek  near  Alea-ander,  Ala.^  in  190J. 


Date. 


May21_: 

July  24 

August  21- .. 

Do_ 

Octobers 

November  25 


Hydrographer. 


he®t       Dtacharge. 


J.  M.  Giles 

do 

do 

do 

do 

do 


Feet. 
2.65 
1.50 
1.50 
1.50 

1.15 


Second-jffi. 
766 
212 
213 
205 
84 
114 


Mean  daily  gage  fieight,  in  feet j  of  Hillabee  Creek  near  Alexander,  Ala.,  for  19ii3. 


1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 


Day. 


Jan.  1  Feb. 


10 

U 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

80 

81 


1,90 
4.00 
3.60 
3.00 
2.50 
1.80 
1.80 
1.90 
1.90 
1.90 
3.00 
2.10 
2.00 
1.70 
1.70 
1.70 
1.60 
1.60 
1.50 
1.70 
1.70 
1.80 
1.90 
1.80 
1.80 

i.eo 

1.90 
3.00 
2.70 
2.50 
1.90 


1.60 
1.60 
1.60 
8.00 
2.00 
1.90 
4.00 
16.50 
(°) 


Mar. 


Apr.  '  May. 


3.10 
8.60 
3.80 
3.10 
3.00 
2.90 
2.80 
3.10 
3.60 
4.10 


2.20 
2.10 
2.20 
2.10 
2.70 
2.80 
2.60 
3.10 
2.60 
2.50 
2.20 
2.40 
2.40 
2.80 
2.70 
2.60 
2.60 
2.60 
2.70 
11.00 
2.80 
2.80 
2.70 
2.60 
2.20 
2.90 
2.70 
2.70 
2.50 
2.50 


I 


2.20 
2.80 
2.80 
2.80 
2.80 
2.90 
8.10 
2.10 
2.20 
2.50 
2.90 
2.90 
4.50 
4.20 
12.00 
4.60 
8.90 
2.90 
4.80 
2.80 
2.70 
2.60 
2.40 
2.00 
1.90 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 


June.  July 


2.80 
2.80 
2.70 
2.70 
8.80 
8.60 
2.80 
2.80 
2.90 
2.80 
8.50 
2.10 
2.00 
2.80 
1.80 
1.70 
1.70 
1.70 
1.60 
1.60 
2.20 
5.90 
1.90 
1.80 
1.80 
8.80 
4.00 
3.80 
8.60 
8.00 


2.40 
2.20 
8.80 
8.80 
2.10 
2.00 
2.00 
2.90 
8.40 
2.40 
2.70 
2.60 
2.20 
2.00 
2.00 
1.90 
1.90 
1.90 
2.20 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.80 
1.80 
1.90 
1.90 
1.80 
3.«) 


2.40 
4.00 
4.00 
1.80 
1.80 
2.00 
1.80 
1.70 
2.00 
2.00 
1.80 
1.90 
1.90 
1.60 
1.00 
1.60 
1.60 
1.60 
1.70 
1.70 
1.70 
1.70 
1.00 
1.60 
1.60 
1.50 
1.50 
1.40 
1.40 
2.40 
2.80 


2.70 
2.00 
2.40 
2.40 
2.40 
2.80 
2.00 
2.40 
2.00 
1.90 
1.70 
1.50 
1.80 
1.80 
1.80 
1.40 
1.80 
1.80 
1.80 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.00 
1.00 
1.00 
1.10 
1.10 


Oct. 

Nov. 

1,10 

l.OD 

1.10 

1.00 

1,10 

1.00 

1.00 

1.50 

1.00 
1.10 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.20 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 


.^  I 


1.60 
1.80 
1.20 
1.00 
1.00 
1.10 
l.SO 
1.90 
1.20 
1.50 
1.80 
1.30 
1.70 
1.70 
1.50 
1.20 
1.20 
1.50 
1.50 
1.60 
1.50 
1.60 
1.50 
1.50 
1.20 
1.21) 


1 


Dec. 

1.10 

i-a> 

l.OD 
1.90 
1.90 
1.00 
1.(0 
HO 
1.(11 
1.10 
I.IU 

1.10 

\.\%) 
1.10 
1,» 
L30 
1.10 
LH» 

i.a» 
1.* 

1.3> 
L3» 
1-31 
1.2d 
1.10 

i.a» 
l.-v 

1.4i> 

1  a» 

1.3» 

1  * 


a  Qage  washed  out. 
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Rating  table  for  Hillabee  Creek  at  Alexander,  Ala.  ^  from  January  J  to  December 


31,  J903. 


Gaee 

hei^rnt. 

1 
Discharge. 

1 
hei^t. 

DiHcharge. 

1 

GajT© 
heiKht. 

DiHcharge. 

Gage 
height. 

DischarKe. 

F>rt 

Secftnd-feet. 

Feet. 

Serond-/*'et. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.9 

80 

2.0 

425 

3.1 

920 

4.2 

1,415 

1.0 

90 

2.1 

470 

]      3.2 

965 

4.3 

1,460 

1.1 

106 

1      2.2 

515 

3.3 

1,010 

4.4 

1,505 

1.2 

126 

2.3 

560 

3.4 

1,055 

4.5 

1,550 

1.3 

150 

2.4 

605 

3.5 

1,100 

4.6 

1,595 

1.4 

178 

2.5 

650 

3.6 

1,145 

4.7 

1,640 

1.5 

210 

2.6 

695 

3.7 

1,19a 

4.8 

1 ,  685 

i       1.6 

248 

2.7 

740 

3.8 

1,235     ' 

4.9 

1,730 

1.7 

290 

1      2.8 

785 

3.9 

1,280 

5.0 

1,775 

1.8 

335 

!      2.9 

830 

'      4.0 

1,325     ! 

5.5 

2,000    1 

1.9 

380 

3.0 

1 

875 

4.1 

1,370 

11.0 

• 

4,475     ' 

No  measnrements  above  2.65  feet  gage  height.    Table  is  only  approximate  above 
this  point. 

Tangent  at  2. 9  with  difference  of  45  i>er  tenth. 

Estimated  monthly  discharge  of  Hillabee  Creek  at  Alexander,  Ala,,  for  1903. 

[Dralxiage  area,  214  square  miles.] 


Month. 


Jannary 

February  1  to  8 
March  22  to  31 . 

April 

May  -. 

Jnne  _  - 

Jnly 

August  . 

September 

October 

November 

December ...  . . 


Discharge  in  secon 

d-feet. 
Mean. 

Run-off. 

1 
1 

1 

Maximum.  I  Minimum. 

1 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

1 ,  325 

210 

479 

2.24 

2. 58 

1,333 
992 
796 

6.23 
4.64 
3.72 

1.85 

1.72 

4,475 

470 

4.15 

4, 925              335 

865 

4.04 

4.66 

2, 180  i            248 

739 

3. 45 

3.85 

1,235              335 

547 

2. 56 

2.95 

1,325 

178 

393 

1.84 

2.12 

785 

90 

298 

1.39 

1.55 

126  1              90 

95 

.44 

.51 

380 

90 

173 

.81 

.90 

mo 

90 

133 

.62 

.71 
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TALLADEGA   CREEK  AT  NOTTINGHAM,  ALA. 

This  station  was  established  August  16,  1900,  by  J.  R.  Hall.  The 
station  is  maintained  by  the  Alabama  geological  survey.  It  is 
located  on  the  Southern  Railway  bridge,  a  fourth  of  a  mile  from  the 
depot  at  Nottingham,  Ala.,  and  1  mile  north  of  Alpine,  Ala.  The 
gage,  which  is  graduated  to  feet  and  tenths  and  is  20  feet  long,  is 
fastened  vertically  to  a  tree  on  the  right  bank,  about  50  feet  upstream 
from  the  bridge.  The  observer  is  R.  M.  McClatchy,  station  agent  at 
Nottingham. 

The  initial  point  for  soundings  is  end  of  iron  bridge,  upstream,  right 
bank.  The  channel  is  straight  for  about  500  feet  above  and  below 
the  station  and  the  current  is  sluggish  at  low  stages.  The  right  bank 
is  high  and  does  not  overflow;  the  left  bank  is  lower  than  the  right 
and  overflows  at  high  stages;  but  all  water  passes  beneath  the  bridge. 
The  bed  of  the  stream  is  of  sand  and  silt  and  is  fairly  constant. 

Bench  mark  No.  1  is  a  nail  on  the  upstream  corner  of  the  right  bank 
abutment ;  its  elevation  is  14. 25  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  a  copper  plug  set  in  the  limestone  rock  at  a  large  spring 
335  feet  above  the  railway  track  on  the  right  bank;  its  elevation  is 
6.28  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


DUcharge  measurements  of  Talladega  Creek  at  Nottingham,^  Ala.,  in  1903. 


Date. 


Hydrographer. 


May  25 .|  J.M.Giles 

July  27 -- ; do  ... 

Angnst  20 do 

October  2 _ do  .... 

1 

November  14 do 


Gasre 
leisnt. 


heig 


Feet, 
2.05 
1.87 
1.80 
1.00 
1.21 


Se€xmd-fe(t. 

243 

111 

116 

57 

80 
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■«Yin  daily  gage  height,  in  feet,  of  Talladega  Creek  at  Nottingham,  Ala.,  for  11H)3, 


Day. 

Jan. 

Feb. 

1.80 
1.80 
1.80 
2.80 
2.10 
1.70 
6.80 

13.00 
5.50 
3.00 
9.20 
6.60 
8.80 
8.20 
2.80 
7.50 

10.00 
4.40 
8.50 
8.10 
2.80 
2.60 
2.80 
2.20 
2.20 
2.80 
2.80 

16.00 

Mar. 

Apr. 

May. 

June. 

2.50 
2.80 
2.00 
1.90 
1.80 
2.20 
2.00 
1.80 
1.80 
1.70 
8.60 
2.20 
2.00 
1.80 
1.80 
1.80 
1.80 
1.70 
1.60 
1.60 
1.50 
2.50 
1.80 
1.60 
1.50 
1.70 
2.50 
6.00 
2.50 
2.00 

July. 

1.90 
1.80 
1.70 
2.00 
2.60 
2.00 
1.80 
1.70 
2.00 
1.80 
1.80 
1.80 

Aag. 

1.70 
1.80 
1.60 
1.60 
1.40 
1.50 
1.50 
1.40 
1.40 
1.80 
1.80 
1.8D 

Sept 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.60 

1.20 

1.20 

1.20 

1.10 

1. 10 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Oct. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.60 
1.60 
1.80 
1.10 
1.00 
1.00 
1.00 
1.10 
1.10 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.10 

Nov. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.10 
1.50 
1.50 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

Dec. 

1... 

3 

S._ 

1.70 
2.10 
2.20 
2.10 
1.90 
1.80 
1.60 
1.50 
1.80 
1.20 
1.50 
2.70 
1.80 
1.60 
1.50 
1.45 
1.40 
1.50 
1.80 
1.8D 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.60 
1.50 
1.40 
1.80 

6.40    a80 
4.20     3.40 
4.00    3.20 
8.80  ,  3.00 
8.60     2.80 
4.20    2.60 
3.40    2.60 
3.20  -  2.40 
3.20    2.20 
3.50    2.00 
3.60  ■  2.20 
3.50  1  3.00 

3.80   aso 

2.00 
1.90 
1.80 
l.MO 
1.80 
1.80 
2.80 
2.80 
2.00 
1.90 
1.80 
1.80 
2.80 
4.10 
10.80 
5.20 
8.60 
2.90 
2.70 

1.10 
1.10 
1.10 
1.10 
1.10 

«....- 

7 - 

8 

1.20 
1.10 
1.10 

» 

lO 

1.10 
1.10 

11 

1.10 

12 

1.10 

13 

1.70     1.30 
1.60  '  1.80 
1.69     1.80 
1.60  ,  1.60 
1.50     1.80 

1.10 

14 

8.60 
3.80 
a40 

8.00 
2.80 
2.60 

1.10 

1.5 

1.10 

16 

1.10 

17 

8.20 

2.50 

1.10 

18 

19 

2.90    2.50 
2.80  ,  2.40 

1.50 
1.60 
1.80 
1.40 
1.40 
1.40 
1.40 
1.40 
1.20 
1.80 
1.50 
1.40 
1.40 
1.60 

1.80 
1.40 
1.40 
1.80 
1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.10 
1.10 

S30 

2.70 '4.70     2.60 
8.00    3.00     2.40 
8.50  1  2.60  '  2.20 
5.60     2.40     2.00 

1.10 

21 

1.10 

28 

23 

1.10 
1.10 

24 

25 

28 

27 

4.00 
3.50 
3.10 
2.90 
2.70 
2.90 
8.70 
4.80 

2.80 
2.20 
2.20 
2.10 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
1.90 
1.90 
2.80 
2.80 

1.10 
1.10 
1.10 
1.10 

28 

1.10 

29 

30 

1.10 
1.10 

31       

1.10 

Rating  table  for  Talladega  Creek  at  Nottingham,  Ala.,  from  January  1  to  Decem- 
ber 31,  1903. 


Gage 
hel^t. 

DiAcharge.  i 

1 
Second-feet.^ 

hl^^Tt. 

■  Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gh«e 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

'  Second-feet. 

Feet. 

'  Second-feet. 

0.9 

46 

1.5 

133 

2.1 

256 

2.7 

400 

1        1.0 

57 

1.6 

151     1 

2.2 

280 

2.8 

424 

1.1 

69 

1.7 

170 

2.3 

804 

2.9 

448 

1.2 

83 

1.8 

190     , 

2.4 

828 

3.0 

472 

1.3 

99 

1.9 

211 

2.5 

352 

1.4 

116    ; 

1 

2.0 

283 

2.6 

376 

1 

1                                        1 

_ 

' 

No  measnrements  made  above  3  feet  gage  height.     Table  approximate  above 
that  height.    Tangent  at  !0.8  with  differences  of  24  per  tenth. 
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Estimated  monthly  diachargeof  Talladega  Creek  at  Nottingham^  Ala.  ^  for  l^y-. 

[Drainage  area,  156  square  xnlles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


January  - . 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October  _ . . 
November 
December . 


The  year . 


Maximum. 


400 

3,598 

1,840 

880 

2,344 

1,192 

352 

190 

183 

151 

138 

83 

3,592 


Minimum. 


Mean. 


83 

99 
400  [ 
283  1 
190 
133 

83 

57 

46 

57 

57 

69 


46 


144 
882 
637 
388 
387 
265 
161 
105 

74  1 

75  j 
69  I 

266  I 


Seoood- 

feetper 

square 

mile. 


0.92 

5.33 

4.08 

2.49 

2.48 

1.70 

1.03 

.67 

.38 

.47 

.48 

.44 

1.71 


Depth 

ins-L« 


.V 
IS 

•  4  * 

.4-2 
.74 

.n 


4. 
2 

o 

^  * 

1. 
1. 


CHOCCOLOCCO   CREEK  NEAR  JENIFER,    ALA. 

The  station  was  established  August  20,  1902,  by  J.  M.  Giles.  It  i^ 
located  at  the  Louisville  and  Nashville  bridge,  H  miles  north  of  Jeni- 
fer, Ala.  There  are  small  shoals  both  above  and  below  the  bridge. 
The  gage  consists  of  a  vertical  1  by  4  inch  pine  plank,  nailed  to  a  3  by 
8  inch  pine  timber  which  is  spiked  to  a  birch  tree  20  feet  upstream 
from  the  bridge  on  the  left  bank.  It  reads  from  0.30  to  10  feet.  The 
observer  is  W.  J.  Tolbert.  Discharge  measurements  ave  made  from 
the  single-span  bridge  and  its  trestle  approach  on  the  right  bank. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  left 
bank,  and  distances  are  marked  with  white  paint  on  the  upstream 
guard  rail.  The  channel  is  straight  for  1,500  feet  above  and  Ix^low 
the  station  and  has  a  width  between  abutments  of  145  feet  and  1(X)  feet 
at  low  water.  The  right  bank  overflows  at  a  gage  reading  of  about 
6  feet.  The  left  bank  is  high  and  will  not  overflow  except  under  the 
bridge.     The  bed  is  rocky  and  not  likely  to  change. 

Bench  mark  No.  1  is  the  top  of  a  crossbeam  at  a  point  50  feet  from 
the  initial  point  for  soundings.  Its  elevation  is  23  feet  above  the  zero 
of  the  gage.  Bench  mark  No.  2  is  a  copper  plug  in  the  upstream 
wing  of  the  abutment;  its  elevation  is  14.19  feet  above  the  zero  of  the 
gage. 
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The  observatioDH  at  this  station  during  11)03  have  been  made  under 
tlici  direction  of  M.  R.  Hall,  district  hydroffrapher. 

Di^harge  measurenientH  of  Choecoloeco  Creek  near  Jenifer,  Ala,^  in  J90J. 


Date. 


Hydrographer. 


Jnly  33 _ J.  M.  Giles 

Do do 

.A^ugiist  20 do 

.A.Tijp]8t  2o _._ do    . 

Ootober  2 do  . . . 

"N'ovember  14 do 


Gaaro 

height. 


DiHcharg^. 


Fret.        ,  Second-feet. 


2. 25 
2.25 

2.26  ! 

1.82  ' 
2.08 


186 
180 
183 
146 
90 
130 


2\Tean  daily  gage  height ,  in  feet^  of  Choecoloeco  Creek  near  Jenifer,  Ala,,  for  lyos. 


Day. 

Aug. 

Sept 

I 

2.00 

2 

2.00 

3  -- 

2.00 

4        

2.00 

r> 

2.00 

c$... 

2.00 

9 

10 

11 

13 
14 
15 
16 


2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 


Oct.  ,  Nov. 


1.80 

i.ao 

1.80 
1.80 
1.80 
1.80 
1.80 
2.60 
2.10 
2.00 
2.00 
1.90 
1.90 
1.80 
1.80 
1.80 


1.80 
1.80 
1.80 
1.80 
1.90 
2.10 
2.00 
1.90 
1.90 
1.90 
1.80 
2.00 
2.00 
2.00 
2.00 
1.90 


Dec.  I 

1.90 
1.80  I 
1.80 
1.80 
1.90 
1.90   I 
1.90 
1.90 
1.90  , 
1.90  I 
1.90 
1.90  I 
1.90  I 
1.90 
1.90 
1.90 


Day. 


Aug.  Sept.  Oct. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


2.20 

2.an 

2.10 

2.10  ' 

2.10 

25 2.10 


26. 
27. 
28. 
29. 
30. 
31. 


2.10 
2. 10 
2.00 
2.10 
2.00 
2.00 


2.10 
2.10 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
l.HO 
1.80 


1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


I 


Nov.   Dec. 


1.90 
1.90 
1.90 
1.90 
1.90; 
1.90 
1.90  I 
1.90  i 

1.90 ; 

1.90  I 
1.90  \ 
1.90 
1.90  , 
1.90 


1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.10 
2.00 
1.90 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 


Rating  table  for  Choa^olocco  Creek  near  Jenifer,  Ala,,  from  August  20  to  Decem- 
ber 31,  190,^. 


Gage 

height. 

Discharge. 

Gage 
height. 

Discharge . 
- 
Secoiui-feet. 

Gage 
height. 

— 

Feet. 

1  DiHcharge. 

Keet 

Siecond'feet. 

Feet. 

'  Second-Jeet 

1.8 

88 

2.1 

138 

2.4 

249 

1.9 

101     ' 

2.2 

164 

2.5 

297 

2.0 

117 

2.3 

202 

2.6 

345 

1 

>)     O/f 

_in 

• 
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Estimated  monthly  discharge  of  Choceolocco  Creek  near  Jenifer^  Ala,  ^  for  !:*(>.}, 

'  Diflchar^e  in  second-feet. 

Month. 


Angast  20  to  31 

September 

October ... 
November . 
December  . 


Mazimnm. 

Minimum. 

M^, 

164 

117 

13: 

138 

88 

m 

345 

88 

103 

138 

88 

103 

138 

88  ' 

1 

102 

COOSA   RIVER  AT   RIVERSIDE,    ALA. 

This  station  was  established  September  25,  1896,  by  M.  R.  Hall.  It 
is  located  at  the  Southern  Railroad  bridge,  Riverside,  Ala.,  about 4 
miles  below  Lock  No.  4.  The  24-inch  boxed  chain  gage  is  fastened  to 
the  downstream  guard  rail  at  a  point  570  feet  from  the  initial  point 
for  soundings.  The  length  of  the  chain  from  the  marker  to  the  end 
of  the  weight  is  35.02  feet.  The  gage  is  read  once  each  day  by  J.  W. 
Foster.  Discharge  measurements  are  made  from  the  railway  bridge 
to  which  the  gage  is  Attached.  The  initial  point  for  soundings  is  the 
water  face  of  the  abutment  on  the  left  bank,  downstream  side.  Dis- 
tances are  marked  on  the  guai*d  rail  with  white  paint.  The  channel 
is  straight  above  the  station  for  about  400  feet  and  below  for  about 
3,000  feet.  The  current  is  swift,  but  is  broken  by  a  ledge  of  rockSOO 
feet  above  the  bridge.  The  channel  is  614  feet  between  bridge  abut- 
ments and  is  broken  by  four  piers.  The  width  at  ordinary  stages  is 
about  575  feet.  Both  banks  are  high;  the  left  bank  is  liable  to  over- 
flow, but  all  water  passes  beneath  the  bridge.  The  bed  of  the  stream 
is  rocky  and  permanent  and  not  very  rough. 

Bench  mark  No.  1  is  the  capstone  on  the  circular  pier  of  the  turn 
span,  the  elevation  of  which  is  26.80  feet  above  gage  datum.  Bench 
mark  No.  2  is  a  copper  plug  set  in  solid  rock  on  the  right  bank,  about 
100  feet  above  the  bridge.  Its  elevation  is  11.95  feet  above  gage 
datum.     The  observer  is  paid  by  the  Alabama  geological  survey. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  mecuurements  of  Coosa  Hiver  at  Riverside,  Ala,^  in  19(fS, 


Date. 


Hydrographer. 


SSft.     !lM-o»»««e. 


heig 


March  16 J.M.Giles 

April  11 do 

June  20 do 

July  22 _do 

Ang^nst  26 do 

October  1 do 

November  13 do 


Pert. 

Second-feet. 

10.75 

40,072 

8.80 

30, 710 

2.87 

7,874 

2.30 

5,549 

1.64 

4,001 

1.05 

2,687 

1.37 

3,136 

■ 

Mean  daily  gage  height,  in  feet  ^  of  Coosa  River  at  Riverside,  Ala.,  for  19()S, 


Day. 

Jan. 

3.20 
4.00 
4.50 

Feb. 

4.20 
8.90 
3.85 

Mar. 

12.90 
14.30 
14.60 

Apr. 
13.40 

May. 

June. 

6.10 
7.80 
7.60 

July. 

4.00 
3.80 
3.00 

Aug. 

3.00 
3.45 
3.20 

Sept. 

1.25 
1.25 
1.30 

Oct. 

Nov. 

Dec. 

1 

4.20 

1.10 
1.05 
1.10 

1.10 
1.16 
1.25 

1.20 

2_ 

13.60    4.00 
13.75     3.86 

1.20 

3 

1.16 

4_ 

6.50 

5.40 

14.60 

13.^  <  3.80 

6.90 

2.80 

3.00 

1.40 

1.10 

1.25 

1.16 

5 

5.56 

6.30 

14.65 

18.60 

3.60 

7.00 

2.70 

2.65 

1.30 

1.05 

1.30 

1.10 

6- 

5.60 

9.40 

15.15 

12.80 

3.50 

9.30 

2.66 

3.00 

1.25 

1.00 

1.35 

1.06 

m 

5.35 

11.30 
15.20 

15.00 
14.50 

10.50 
7.75 

8.45 
3.40 

8.60 
10.05 

2.65 
2.60 

3.76 
4.95 

1.25 
1.20 

1.00 
1.30 

1.60 
1.80 

1.06 

8 

5.10 

1.06 

9- 

4.50 

14.80 

13.40 

8.90     4.00 

9.00 

2.60 

3.50 

1.20 

1.10 

1.90 

1.10 

10 

8.50 

14.20 

10.90 

9. 70  ^  4. 10 

7.30 

2.60 

2.45 

1.20 

1.00 

1.80 

1.15 

11 

4.20 

15.10 

9.30 

8.80     4.00 

5.60 

2.55 

2.20 

1.15 

1.20 

1.60 

1.20 

12 

5.00 

16.00 

9.60 

7.40     3.65 

4.80 

2.65 

2.00 

1.15 

1.40 

1.40 

1.16 

13 

5.90 

15.75 

9.70 

6.60    3.35 

4.40 

2.70 

1.80 

1.10     1.50 

1.35 

1.16 

14 

6.60 

14.80 

11.60 

8.90  1  3.60 

5.00 

3.30 

1.50 

1.10     1.30 

1.40 

1.16 

16 

6.30 

14.10 

11.56 

10.10     8.70 

4.40 

6.00 

1.50 

1.20  ,  1.20 

1.40 

1.20 

16 

5.30 

14.00 

10.80 

10.35     7.90 

3.90 

6.60 

1.50 

1.25     1.10 

1.85 

1.20 

17 

4.45 

17.26 

9.30 

10.00     6.30 

3.00 

5.50 

1.80 

1.25     1.10 

1.30 

1.20 

18 

3.90 

16.40 

7.90 

8.10 

5.25 

3.40 

3.90 

2.00 

2.00     1.20 

1.25 

1.15 

19 

3.60 

15.60 

6.85 

6.70     4.06 

3.10 

3. 15 

3.25 

2.05     1.20 

1.25 

1.16 

20 

3.40 

14.40 

6.20 

6.30     3.90 

2.90 

2.75 

2.70 

1.80 

1.30 

1.30 

1.20 

21 

3.25 

14.20 

5.70 

5.60    3.70 

2.75 

2.60 

2.35 

1.50 

1.20 

1.25 

1.20 

22 

2.90 

14.00 

7.10 

5.10 

3.20 

2.65 

2.35 

2.30 

1.85     1.20 

1.20 

1.25 

23 - 

2.85 

13.80 

9.10 

4.80 

8.10 

2.eo 

2.20 

2.05 

1.26 

1.25 

1.80 

1.25 

24 

2.85 

12.20 

10.20 

4.75 

3.00 

2.60 

2.20 

1.90 

1.20 

1.30 

1.30 

1  30 

25 

2.65 

8.20 

11.00 

4.66 

2.90 

2.65 

2.:i0 

1.75 

1.20     1.25 

1.85 

1.40 

26 

2.70 

5.80 

11.65 

4.65 

2.90 

2.80 

2.20 

1.65 

1.15     1.21) 

1.30 

1.36 

27 

2.70 

.5.40 

11.90 

4.50 

2.90 

2.70 

2.10 

1.50 

1.15     1.15 

1 

1.30 

1.30 

28 

2.90 

8.40 

11.65 

4.40 

2.70 

2.66 

2.10 

1.44) 

1.20     1.05 

1.40 

1.30 

28 

3.40 



9.40 

4.40 

2.60 

2.80 

2.20 

1.40 

1.30 : 1.00 

1.35 

1.30 

30 -.. 

.3.60 

10.00 

4.30     3.00 

5.10 

2.15 

1.35 

1.20 

1.06 

1.25 

1.20 

81 

3.90 



12.85 

3.90 

2.20 

1.30 

1.10 

1.25 
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bating  table  for  Coosa  River  at  Riwrsidey  Ala 

.,  froni  January  I 

to  I>ecember 

Diflcharge. 
Second-feet. 

1     Gage 
height. 

Feet. 

SI,. 

was. 

Gaee 
height. 

;      Feet. 

1 
Discharge. ' 

1 

Gage 
height. 

Feet. 

Oage 
height. 

Discharge. 
Second-feet. 

1 

DischATge 
'  Stf^tyiui-fe^t. 

Feet. 

Second-feet.^ 

1.0 

2,620 

2. 5 

6,160 

1        4.0 

11,240 

5.5 

,       17,110 

1.1 

2,800 

2.6 

6,460 

;   '•' 

11,610 

5.6 

17,520 

1.2 

2,990 

2.7 

6,770 

4.2 

11,990 

5.7 

17,930 

1.3 

3,180 

2.8 

7,090 

'       4.3 

12,370 

5.8 

18,340 

1.4 

3,380 

2.9 

7,420 

4.4 

12,750 

5.9 

18,7m 

1.5 

1 

3, 590 

3.0 

7, 750 

4.5 

13, 130 

6.0 

19,  IW 

1.6 

3,810 

3.1 

8,080 

4.6 

13, 520 

6.1 

19,  600 

1.7 

4,040 

s.% 

8,410 

4.7 

13,910     . 

6.2 

20,020 

1.8 

4,270 

3.3 

8, 750 

4.8   • 

14,300  : 

6.3 

90,440 

1.9 

4,510 

,      8.4 

9,090 

'      4.9 

14,690 

6.4 

20,  MO 

2.0 

4, 750 

3.5 

9,440 

1      5.0 

15,090 

6.5 

21,2B0 

2.1 

i 

5, 010 

3.6 

9,790 

5. 1 

15,490 

6.6 

21,710 

1      2.2 

5,290 

3.7 

10,140 

'      5.2 

1 

15,890    ' 

6.7 

22, 140 

1      2.3 

1 

5, 580 

1      3.8 

10, 500 

1      5.3 

16,290    ' 

6.8 

22,570 

2.4 

5,870 

1      3.9 

1 

1 

10, 870 

5.4 

1 

16,700    1 

7.0 

23,4^ 

Differences  above  6.5  feet,  430  per  tenth.    Table  made  from  mea8iiTeinent3& 
between  gage  height  1.05  and  10.75  feet.    Table  is  approximate  above  10.75  feet. 

Estimated  monthly  discharge  of  Coosa  Either  at  Riverside,  Ala. ,  for  IfkKi. 

[Drainage  area,  7,065  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


January. -. 
February  . 

March 

April 

May 

June 

July 

August  ... 
September 
October  _ . . 
November . 
December . 


Maximum. 

Minimum. 

Mean. 

Second- 
feet  per 
square 
mile. 

1 

Depth  in 
;   inches 

21,710 

6,610 

12, 066 

1.71 

1.97 

67, 500 

10, 680 

43, 155 

6.11 

6.36 

58, 470 

17,930 

40,682 

5.76 

6.64 

52, 450 

12.370 

28, 983 

4.10 

4.57 

30, 740 

6,460 

11,294 

1.60 

1.84 

36, 540 

6,460 

15,654 

2.22 

2.48 

21.710 

5, 010 

7,994 

1.13 

1.30 

14.890 

3,180 

5,910 

.84 

.97 

4,880 

2,800 

3,211 

,45 

.50 

3. 590 

2,620 

2,922 

.41 

.47 

4, 510 

2,800 

3,334 

.47 

.52 

3,380 

2,710 

2, 983 

.42 

.4^ 

The  year 


67, 500 


2,620         14,849 


2.10 


28.10 
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COOSA   RIVER   AT  ROME,  GA. 

Coosa  River  is  formed  by  the  junction  of  Etowah  and  Oostanaula 
rivers  at  Rome,  Ga.     Both  the  tributary  rivers  rise  in  the  northern 
part  of  Georgia  and  flow  for  the  most  part  through  a  hilly,  broken 
country,  well  wooded,  about  one-fourth  of  the  land  being  under  culti- 
vation.    The  measurements  at  Rome  are  made  on  the  Oostanaula  and 
th.e  Etowah  just  above  their  junction.     The  Etowah  is  measured  at 
the  Second  Avenue  Bridge  and  the  Oostanaula  at  the  Fifth  Avenue 
Bridge  in  Rome,  and  the  results  are  added  to  give  the  flow  of  the 
Coosa.     The  gage  height  is  taken  from  the  United  States  Weather 
Bureau  gage  at  the  Fifth  Avenue  Bridge  on  the  Oostanaula.     There  is 
practically  no  fall  on  Oostanaula  River  from  the  Fifth  Avenue  Bridge 
to  the  junction ;  hence  the  gage  is  used  as  a  Coosa  River  gage,  and 
the  gage  heights  are  considered  as  gage  heights  of  Coosa  River.     The 
gage  is  a  4  by  6  inch  timber  in  two  sections.     The  first  section,  0  to  5 
feet,  is  fastened  to  the  downstream,  left-hand  comer  of  the  cofferdam 
around  the  center  pier  of  the  turn  span.     The  second  section,  5  to 
44  feet,  is  fastened  to  the  downstream  side  of  the  same  pier.     The 
zero  of  the  gage  is  576  feet  above  sea  level.     The  United  States 
Weather  Bureau  has  maintained  a  station  here  for  many  years.     They 
now  maintain  it  only  from  November  1  to  April  30,  but  during  1903 
W.  M.  Towers,  the  observer,  has  furnished  the  Geological  Survey  with 
monthly  reports  of  the  daily  gage  height  for  the  entire  year.     The 
channel  of  the  Etowah  is  straight  and  the  current  swift  and  unob- 
structed, but  the  Oostanaula  is  rather  sluggish  and  somewhat  ob- 
structed by  piers.     The  banks  are  high  and  are  liable  to  overflow  at 
high  stages.     The  station  was  discontinued  December  31,  1903,  on 
account  of  the  uncertain  velocity  at  low  stages  of  the  Oostanaula 
section. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Coosa  River  at  Rovie^  Oa, ,  in  1903, 


Date. 


March  14_ . . 
June  5 .... . 

Julyl 

Julys 

July  18 

September  4 
November  28 


Hydro^rraplier. 


Gaffe 
heignt. 


Feet. 

O.P.  Hall.. 9.70 

J.  M.  Giles 12.55 

do 2.80 

do 2.70 

M.R.Hall..     -.  2.85 

J.  M.  Giles ...  .90 

Hall  and  Hall .75 


Discharge. 


Second-feet. 
16,146 
25, 008 
5, 305 
4,653 
4,403 
2,211 
1,892 
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Mean  daily  gage  height,  in  feet,  of  Coosa  River  at  Rome,  Ga.,  for  190'J. 


Day 

* 

Jan. 
3.00 

Feb. 
2.80 

Mar. 

Apr. 

May. 
3.00 

June. 

July. 

Aug. 

1 

\  Sept. 

Oct. 

Nov. 

I>ec. 

1 

28.00 

24.90 

0.00 

3.00     2.80 

1.00 

0.40 

0.70 

0.9LI 

s 

3.90 

2.80 

27.10 

22.00 

3.60 

7.70 

3.20 

2.01) 

.90 

.40 

.70         .90 

5] 

1 

3.90 

4.20 

24.00 

19.50 

3.00 

9.00 

2.90 

3.00 

.90 

.40  ,     .W 

.»! 

4 

5.00 

8.40 
13.20 

22.30 
20.50 

14.00 
8.00 

3.50 
3.50 

7.50 
11.70 

2.70 
2.00 

3.90 
3.20 

90  '      80  !  1  50 

T!» 

fi 

i  4.30 

.80  1     .,H0     1..50         .Tli 

6 

i_. 

4.00 

13.40 

15.40 

7.00 

3.30 

17.10 

2.00 

0.20 

.70 

.30     2.60  :       .70 

7 

1  3.70 

9.70  i    9.90 

0.40 

8.40 

U.70 

2.00 

4.00 

.70  '    .20     2.00 

.70 

8 

1 

3.00 

18.70 

7.70 

7.70 

3.50 

0.90 

2.40 

3.00 

.00 ,   .60    i.aii 

.70 

{j 

I 

2.80     21.00      6.00 

10.50 
8.40 

8,50 
3.40 

5.90  '    2.«)  \  3  40 

.00 
.00 

1.40     1.4(1           7i> 

10 

» 

2.40 

10.50 

10.50 

4.40 

2.00 

3.00 

1.00  '  i.ao  ■     .w 

11 

1  .9  nn 

15.10     11.00 
21.80  !  10.00 
19.00     14.00 
14.50  '  10.10 

0  70 

»  an 

4.80 
0.00 

2  50 

9  MX 

A)      1  ISA  =   1   «ll    :          Til 

Its 

1 

5.00 

0.30  i  3.30 
.5.00     3.00 

2.flO  1  2.20 

.00 

.00 

.00 

.00 

.90 

1.70 

2.00 

1.50 

1.20 

.90 

1.40  ;  1.20         .00 

19 

t 

5.00 
4.80 
3.90 
2.50 
2.40 

4.00      5.90 

2.00 

1.30     1.2D           «D 

14 

14.30 

3.00 
a  10 
3.30 

4.20 
4.00 
3.80 
3.40 
3.00 
2.40 
2.70 
2.60 

11.10     2-00 

1.10 
.90 
.80 
1.20 
1.30 
1.20 

1.20            A) 

16 

>_ -.     . .  . . 

11.10       9.40  1  13.00 

0.70 
3.70 
3.50 
8.30 
3.00 
2.90 
2.50 

1.00 
4.90 
3.20 
2.80 
2.20 
2.10 
2.00 

1.00 
1.00 

.00 

Ifl 

\ 

8.70 
24.70 

7.80 

9  50 

m 

17 

0.80  1    7.40  !  .^00 

l.OD          .00 

1H 

I 

■ 
2. 40  1  28. 70      0. 30 

0.20 

3.00 

1.00  '      on 

Ifl 

f 

2.40     25.50 

5.70 

5.30 

11.00 

5. 30     2. 80 

1  sn         m 

20 

) 

2.40 
2.20 

21,0f> 
15.20 

5.70 
5.80 

2.50 
2.50 

1.00     1-40           AD 

21 

.80 

1.30         .TO 

2? 

► 

2.00 
2.00 
2.00 
2.00 
2.00 

2.  or) 

2.40 

7.10 
5.80 
5.10 
4.80 
4.60 
4.00 
23.10 

11.00 

5..«i0 

2.00 
2.00 

2.40 
2.20 

2.40 

2  no 

.80 
.70 
.50 
.50 
.60 

.80 

1.20        1  »i 

2{^ 

t 

10.90      4.90  1 

3.00     1.90 
8.00     1.80 
2.00     1.00 
2.40     1.50 
2.10     1-40 

.70    1-10      1  an 

24 

r.«..     ..>... 

22.00 

20.00 

10.00 

9.70 

0.90 

4.70 
4.40 
4.90 
4.70 
4.0O 

2.50      2.20 

.70 

.70 

ft) 

1.00        1.(1) 

2fi 

\ 

2.50 
2.90 
2.10 
2.00 

2.20 
2.20 
2.40 
0.80 

1.00           90 

2f1 

• 

1.00         .9ri 

27 



.50        AO 

1.00          .& 

28 

\ 

2.00 

1.40 

.50 

.50 

.90         .91) 

2g 



3.20   

7.80      8.90 

2.00 

0.80 

1.80 

1.30 

.40 

.40 

.90  1       .90 

30 

» 

—      -                   —       VB*_B 

4.20   22.50      3.70 

2.40 

4.«) 

2.30 

i.ao 

.40      .40 

.90         .0) 

81 

3.80 

27.00 

0.70 

2.00 

1.20 

.70 

.90 

Rating  table  for  Coosa  River  at  Ronie,  Ga.,from  January  1 

to  Dec 

member  SI,  j 

pe.  : 

1 

Gage 
height. 

Feet. 

! 

Discharge. 

GKige 
height. 

Discharge. 

1     Oage 

height. 

Discharge. 

1 
1 

Oaff€ 

heigh 

t. 

Diacfaarf 

Second-feet.  \      Feet. 

Second-feet 

!     Feet. 

_  _  . .      .  1 
Second-feet. 

Feet 

Second-feet. 

0.2 

1,280            1.5 

2,920 

2.8 

4,795 

5.2 

9,112 

.3 

1,890 

1.6 

8,060 

1      2.9 

4,945 

5.4 

9,514 

.4 

1,510 

1.7 

3,200 

3.0 

5,095 

5.6 

9,916 

.5 

1,630           1.8 

3,340 

3.2 

5, 405 

5.8 

10,318 

.6 

1,750           1.9 

3,480 

3.4 

5,725 

6.0 

10,720 

.7 

1,880           2.0 

3, 620 

'      3.6 

6,055 

7.0 

12,730 

.8 

2,010     1      2.1           3,765 

i      3.8 

6,400 

8.0 

14, 740 

.9 

2,140           2.2 

3,910 

4.0 

6,760 

9.0 

16, 750 

1.0 

2. 270     1      2. 8 

4,055 

4.2 

r,140 

10.0 

18,760 

1.1 

2,400    '       2.4 

4,200 

4.4 

7,520 

11.0 

20.770 

1.2 

2, 530     1      2. 5 

4,345 

4.6 

7,910 

12.0 

22.780 

1.3 

2,660 

2.6 

4,495 

4.8 

8,310 

1.4 

2,790 

1. 

2,7 

4,645 

5.0 

8,71 

^0 

• 

Constructed  from  measurements  between  gage  heights  0.60  and  12.55.   Measure- 
ments of  previous  years  used.    Approximate  above  10  feet  gage  height. 
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Kittimtttt'd  monthly  diatJuirge  ttf  (Uhmci  River  at  Rotiu\  (hi,,  for  1003, 

[Drainai^  area,  4,(J()6  Hquare  mil«H.J 


Discharge  in  second-feet. 


Run-off. 


\. 


Month. 


Maxlmnm. 


January  -. 
February  . 

March 

April 

May 

June 

Jnly 

Angnst  . . . 
September 
October  _ . . 
November 
December. 


8,710 

56,847 

56,146 

48,709 

12, 127 

83,031 

20, 971 

11,122 

8,620 

3,060 

3,620 

2,660 


The  year .   56, 347 


Minimum. 


8,620 
4,795 
9,318 
6,225 
3,620  . 
8,910  i 
3,840  ' 
2,530  ; 
1,510 
1,280 
1,880 
1,750 


Mean. 


5,442 

25, 376 

27,111 

15,788 

5,278 

9,594 

5,616 

4,472 

2,002 

2,002 

2,512 

1,985 


Second- 
feet  per 
square 
mile. 

Depth  in 
Inches. 

1.36 

1.57 

6.34 

6.60 

6.78 

7.82 

8.95 

4.41 

1.32 

1.52 

2.40 

2.68 

1.40 

1.61 

1.12 

1.29 

.50 

.56 

.50 

.58 

.63 

.70 

.50 

.58 

1,280 


8,932 


2.23 


29.92 


ETOWAH  RIVER  AT  ROME,  GA. 

Measurements  have  been  made  here  for  several  years  as  a  part  of 
Coosa  River  at  Rome.  Measurements  were  referred  to  a  bench  mark 
on  the  bridge,  and  the  gage  put  in  July  1  was  referred  to  the  same 
bench  mark. 

The  gage  was  established  July  1, 1903,  by  J.  M.  Giles.  It  is  located 
at  the  Second  Avenue  Bridge  in  the  city  of  Rome,  Ga.,  about  1  mile 
above  the  mouth  of  the  river.  The  gage  is  a  vertical  timber  of  1  by 
4  inch  pine  nailed  to  a  3  by  8  inch  timber,  which  is  driven  into  the 
bed  of  the  river  and  spiked  to  a  birch  tree  on  the  left  bank  about  50 
feet  below  the  bridge.  The  foot  marks  are  numbered  with  brass  fig- 
ures. During  1903  the  observer  has  been  Hal  Hawkins.  Discharge 
measurements  have  been  made  from  the  sidewalk  on  the  upstream 
side  of  the  single-span  iron  bridge  and  its  approaches.  The  initial 
point  for  soundings  is  the  center  of  the  post  at  the  end  of  the  iron 
hand  rail  on  th^  right  bank,  upstream  side.  The  channel  is  curved 
for  1,000  feet  above  and  below  the  station.  Both  banks  are  high  and 
overflow  only  under  the  approaches  to  the  bridge.  The  bed  of  the 
stream  is  of  rock  and  is  permanent.  The  channel  is  obstructed  by 
the  crib  of  an  old  pier  foundation  in  the  middle  of  the  river. 

Bench  mark  No.  1  is  the  top  of  the  downstream  end  of  the  third 
crossbeam  from  the  left-bank  end  of  the  bridge.     Its  elevation  is  43 
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feet  above  the  zero  of  the  gage.     The  station  was  discontinued  Decem- 
ber 31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Dischxirge  measurements  of  Etowah  River  at  Rome,  Oa. ,  in  iy(i3. 


Date. 



1 

Hydrographer 

. 

Ga«* 
hei^t.     , 

IHacharge. 

Feet.        1 

Secand-f^t. 

March  14. 

. 

O.P.Hall 

.  .  .  .  . 

....1           9.70  1 

6,316 

June  5  -  -  - 

.  .  -  .  ^ 

-  -  —  —  - 

J.  M.  Giles 

...     12.75  ; 

1 

7,1^ 

July  1 . .  -  - 

do  - 

....           3.27 

2.986 

July3 

do  . 

3.15 

2.7m 

July  18 - 

M.  R.  Hall--- 

1 

2.98 

2,376 

Septembei 

•4..- 

J.  M.  Giles -. 

1.20  1 

1                   1 

1,293 

November  28 

Hall  an( 

IHall 

1.01 

1.0>^» 

Mean  daily 

gage 

!  height y  in 

feet^  of  Etowah  River  at  Rome,  Oa.,for  1903. 

Day. 

July. 

Aug. 

3.00 
3.60 
3.40 
3.30 

Sept. 

Oct. 

1.00  1 
1.00 
.90 
.80 

Nov. 
1.00 

Dec. 

Day. 

1 

July. 

3.40 
8.20 
3.10 
3.00 

Aug. 

Sept. 
2.00 

Oct, 

Not. 

1 
Dec. 

t 

1 i 

3.30 
3.00 
3.30 
3.00 

1.00 
.90 
.80 
.70 

1.00 

17 

18 

19 

,  30 

2.90 

1.20 

I  1.50 

1  2.an 

1  1.80 

,     l.tii 

8 

1.00  '  1.00 
1.30     1.00 
1.90  i  1.00 

2.70  1  1.90  i    (o) 
2.40     1.80  1    (a) 
2.20  '  1.80  1    (a) 

i    i.u) 

8 

1.01} 

4 

:  1.00 

5 

3.50 
2.70 
2.70 
3.10 
3.40 

4.00 
3.20 
2.90 
2.70 
2.30 

.60 
.60 
.60 
.60 
.50 

.80 
.80 
.70 
.80 
1.00 

2.80  1  1.00 
2.20  1  1.00 
2.00  '  1.00 
1.80     1.00 
1.30  1  1.00 

21 

'  22 

23 

1  24 

2.90 
2.80 
2,70 
2.50 
2.40 

2.00     1.70  1    (a) 
1.70     1.60      (a) 
1.60     1.50      ra) 

1.30 

'  i.a» 

1.10 

1.10 

,  1.10 

1   l.ll» 

6 

\M) 

7 

'     1.W 

8 

1.60     1.50 

(a\ 

1.10 

9 

25 

1.50 

1    ^  ' 

1.40       (a) 

1.2U 

10 

3.30 

2.10 

.50 

1.70 

1.00     1.20 

1  28 

2.80 

1.40 

1.30       (a) 

1 

1.00 

1.31 

11 

8.20 

1.90 

.50 

1.60 

1.10  1  1.10 

27 

2.40 

1.30     1.20      (n) 

'l.OO 

1..V 

12 

3.20 

1.80 

.50 

1.40 

1.00     1.00 

28 

2.40 

1.30     1.20      («) 

1.00 

1.3) 

13 

8.60 

1.70 

.50 

1.10 

1.60 

1.00 

1  29 

2.30 

1.20 

1.10  '  1.00 

\  1.00 

l.:i' 

14 

9.00 

1.60 

.60 

1.10 

1.50     1.00 

1  30 

2.90 

1.20. 

1.10 

1.10 

1.00 

i.ai 

15 

6.40 

1.80 

1.00 

1.00 

1.30  j  1.00 

'  31 

2.80 

1.10   

1.00 

i.at 

16 

4.60 

4.10 

2.00 

1.00 

1.30  1  1.00 

1 

I 

f 

o  Observer  died  on  October  17.    New  observer  employed  October  29. 
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leafing  table  for  Etowah  River  at  Rome,  Ga,,from  July  1  to  December  SI,  190,i, 


Feet. 

Second-feet. 

Feet. 

0.5 

900     1 

'       1.8 

.6 

tkAA 

1.9 

.  7 

989 

2.0 

.8 

1,035 

2.1     , 

.9 

1,082 

1      2.2 

1.0 

1,130 

2.8 

1.1 

1,179 

1      2.4 

1.2 

1,280 

2.5 

1.3 

1,285 

2.6 

1.4 

1,344 

,      2.7 

1.5 

1,405 

2.8 

1.6 

1,468 

2.9 

1.7 

1,532    ; 

1 

3.0 

Discharge. 

1 

Gage 
height. 

Feet. 

Diflcharge. 
Second-feet. 

Gage 
height. 

.. , 

Discharge. 

Second-feet. 

Second-feet. 

Feet. 

1,598 

8.2 

2,772 

5.8 

6,180 

1,665 

8.4 

3,010 

6.0 

6,470 

1,783 

'      8.6 

3, 250 

1      6.2 

6,770 

1,801 

3.8 

3,490 

6.4 

7,070 

1,869 

4.0 

3,730 

6.6 

7, 375 

1,987 

4.2 

3,975 

6.8 

7,685 

2,005 

4.4 

4,224 

7.0 

8,000 

2,077 

4.6 

4,478 

7.5 

8,800 

2,155 

4.8 

4,741 

8.0 

9,600 

2,241 

5.0 

5,020 

8.5 

10,400 

2,885 

•      5.2 

5,310 

1      9.0 

11,200 

2,437 

5.4 

5,600 

2,546 

5.6 

5,890 

Estimated  monthly  discharge  of  Etotoah  River  at  Rom£,  Oa,,  for  190S, 

[Draiziage  area,  1,854  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Jnly 

August 

September 

October  1-17  and  29-31 « 

November.  - 

December 


Maximum.    Minimum.        Mean 


Second-    I 
feet  per     Depth  in 
square        inches, 
mile. 


11,200 
3,852 
1,738 


1,937  ' 
1,179 
900 


2,335 

1,285 


1,130 
1,130 


3,246 
2,001 
1,206 
1,162 
1,359 
1,168 


1.75 
1.08 
.65 
.63 
.73 
.68 


2.02 
1.25 
.73 
.47 
.81 
.73 


a  Observer  died  October  17.    New  observer  employed  October  29. 
ETOWAH   RIVER  AT  CANTON,  GA. 

This  station  was  established  in  1892  by  the  United  Stiites  Weather 
Bui-eau.  Measurements  were  begun  in  1896  by  United  States  Geolog- 
ical Survey.  It  is  located  at  the  wagon  bridge  in  Canton,  Ga.,  one- 
half  mile  above  the  mouth  of  Canton  Creek  and  1,(XX)  feet  upstream 
from  the  Atlanta,  Knoxville  and  Northern  Railroad  station.  The 
gage  is  a  heavy  vertical  timber,  bolted  to  the  edge  of  the  left-bank 
pier,  on  the  upstream  side.     The  footmarks  are  numbered  with  brass 
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figures.  The  K^ge  is  read  once  each  day  by  J.  M.  McAfee  who  is 
paid  by  the  ITnited  States  Weather  Bureau  for  six  months  of  the 
year.  Discharge  measurements  are  made  from  the  upstream  side  of 
the  iron  highway  bridge,  which  is  about  25  feet  above  low  water,  and 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
river  side  of  the  right-bank  pier  at  the  end  of  the  main  span.  The 
channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  bridge. 
The  current  is  affected  by  a  fish-trap  dam  about  1  foot  high,  which 
was  constri^cted  in  1902,  and  which  has  since  caused  some  trouble  by 
being  occasionally  washed  away  and  built  up  again.  Up  to  3  feet 
gage  height  the  river  is  only  116  feet  wide  and  flows  between  the  piers 
on  its  lower  banks.  Up  to  about  14  feet  it  is  confined  between  its 
upper  banks,  which  are  the  abutments  at  the  outer  end  of  the  ap- 
proaches. Above  this  point  it  begins  to  overflow  the  bottoni  lands. 
The  bed  is  fairly  constant. 

Bench  mark  No.  1  is  a  cut  on  a  silver  maple  tree  on  the  e^st  side 
of  the  road,  20  feet  from  the  end  of  the  bridge  on  the  south  or  left 
bank  of  the  river;  its  elevation  is  20.36  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  2  is  a  cut  on  a  persimmon  tree  4  feet  from 
the  upper  side  of  the  bridge  and  10  feet  toward  the  river  from  the 
south  end  of  the  bridge;  its  elevation  is  16.88  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3  is  the  center  of  the  head  of  a  large  wire 
nail,  driven  horizontally  in  the  side  toward  the  river  of  a  walnut  tree 
on  the  east  side  of  the  road,  25  feet  north  of  the  north  end  of  the 
bridge;  its  elevation  is  18.52  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  4  is  the  top  of  the  iron  bar  on  the  top  of  the  left-bank  pier 
at  the  end  of  the  center  span  of  the  bridge;  its  elevation  is  23.39  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Etotoah  River  at  Canton^  Oa.,  in  190S, 


Date. 


Hydrographer. 


January  28 M.  R.  Hall  -  - 

March  27 Olin  P.  Hall. 

April  27 '  E.G. Murphy 

June25. M.R.Hall.. 

Do do 

September  4 do 

Do. 

October  10 


do  ... 

O.  P.  Hall 


Gage 
hfiiglit. 


Diacbargte. 


Ftet. 

Second-f^t. 

1.07 

922 

2.50 

2,562 

1.80 

1,878 

.84 

1.166 

.98 

1.119 

.51 

570 

.51 

575 

.60 

513 
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Meayi  daily  gage  height^  in  feet ^  of  Etowah  River  at  Canton  y  C/«.,  for  1903, 


1 
t 
3 

4 
5 
6 

4 

6 

9 

10 


Day. 

Jan. 

850 

\.m 

..•.      •..••-..•••  .  .  #.-- 

1.00 

1.00 

1.00 
.80 
.80 
.80 
.80 
.70 


11 2.80  I 


12- 

13.. 

14. 

15.. 

16.. 


2.00 
1.80 
1.80 
1.60 
1.60 


Feb. 

1. 00 
1.10 
1.60 
8.20 
4.00 
8.00 
2.60 
8.00 
4.20 
2.50 
7.00 
6.20 
3.10 
2.10 
2.80 
9.90 


17 1.40  '  17.70 


18.. 

19.. 

20.. 

21.. 

22- 

23- 

24- 

25. 

26- 

27. 

28. 

29. 

3J- 

31. 


1.40 
1.30 
1.30 
1.30 
1.80 
1.60 
1.40 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 


5.10 
3.20 
2.50 
2.40 
2.10 
2.00 
1.70 
1.50 
1.60 
1.50 
15.00 


Mar.   Apr. 


May. 


Jnne. 


9.20 
4.00 
2.00 
2.50 
2.40 
2.90 
2.80 
2.50 
2.60 

a50 

11.00  I 
5.50  I 
3.50 
2.90 
2.50 
2.30 
2.20 
2.00 
1.90 
1.80 
5.60 
3.30 

13.00 
6.70 
5.60 
3.00 
2.60 
2.40 
2.90 

12.20 
5.60 


8.90 
3.40 
2.90 
2.80 
2.50 
2.80 
2.20 
3.40 
3.40 
2.50 
2.20 
2.20 
5.20 
6.00 
3.20 
2.50 
2.40 
2.3[) 
2.10 
2.10 
2.20 
2.10 
2.00 
1.80 
1.70 
2.30 
1.80 
1.70 
1.70 
1.70 


1.70 
1.70 
1.60 
1.80 
1.60 
1.40 
1.40 
1.40 
1.40 

i.ao 

1.80 

1.30 

1.80 

1.80 

1.20 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 

1.80 

2.60 


4.50 
7.20 
4.70 
4.00 
10.80 
7.50 
6.00 
2.50 
2.50 
2.60 
2.50 
2.00 
1.60 
1.60 
1.30 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
3.00 
1.70 
1.50 


July. 

1.20 

1.2(» 

1.10 

1.70 

1.10 

1.00 

1.00 

1.30 

1.20 

1.20 

1.20 

1.20 

5.80 

2.70 

2.00 

2.00 

2.00 

1.90 

1.70 

1.60 

1.60 

1.40 

1.20 

1.00 

.90 

.80 

.70 

.70 

.70 

.60 

.60 


Aug.   Sept.   Oft.    Nov. 


0.60 
.80 
1.10 
.70 
.70 
.70 
.70 
.60 
.60 
.60 
.60 
.70 
.70 
.70 
2.60 
1.00 
1.00 
2.20 
1.00 
.90 
.80 
.80 
.70 
.60 
.60 
.60 
.50 
.50 
.50 
.60 
.50 


0.50 
.60 
.50 
.60^ 
.€0, 
.60  \ 
.50: 
.50 
.50  I 
.50  1 
.40 
.40 
.40 
.40 
1.00 
1.90 
.80 
.70 
.60 
.60 
.60 
.60 
.50 
.50 
.60 
.50 
.50 
.50 
.50 
.50 


0.50 
.50 
.50 
.50 
.50 
.60 
.50 
.50 
.90 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.80 

1.00 
.80 
.80 
.70 
.70 
.60 
.60 
.60 
.60 
.70 
.70 
.70 
.70 
.70 


0.70 


.80 
1.00 
1.00 
l.fiO 
1.00 
.70 
.60 
.50 
.60 
.50 
.50 
.60 
.50 
.60 
.60 
.60 
.80 
.60 
.60 
.50 
.50 
.60 
.50 
.50 
.50 
.50 
.50 
.40 
.40 


I 


Dec. 

0.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 
.60 
.40 
.40 
.40 
.40 
.40 
.50 
.40 
.40 
.40 
.40 
.60 
.50 
.50 
.60 
.60 
.60 
.60 


Rating  table  for  EtowaJi  River  at  Canton^  Oa.,from  Janiuiry  1  to  August  16^  1903 

Gage 
height. 


Feet. 

0.6 

.7 

.8 

.9 

1.0 

1.2 

1.4 

1.6 

1.8 

2.0 

2.2 

2.4 


Discharge. 


Second-feet. 
800 
900 
1,000 
1,090 
1,180 
1,860 
1,540 
1,720 
1,900 
2,080 
2,260 
2,440 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

2.6 

2,620 

2.8 

2,800 

3.0 

2,980 

8.5 

8, 895 

4.0 

8,810 

4.5 

4,225 

5.0 

4,640 

5.5 

5, 055 

6.0 

5,470 

6.5 

5,885 

7.0 

6,800 

7.5 

6,715 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

8.0 

7,130 

8.5 

7,546 

9.0 

7,960 

9.5 

8,375 

10.0 

8,790 

10.5 

9,205 

11.0 

9,620 

11.5 

10, 085 

12.0 

10,450 

12.5 

10, 865 

13.0 

11,280 

18.5 

11,695 

Discharge. 


\Second-feet. 

'  12, 110 
12, 525 
12, 940 
13, 355 
18, 770 
14, 185 
14,600 
15,015 
15,430 
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Rating  table  for  Etoivuh  River  at  Canton^  Ga,,frovi  August  10  to  December  4 h 

1903. 


h^lglTt.     Di«eharge.  |    j^a^^       Di«.harge 


Feet, 

0.4 

.5 

.6 

I* 
.  / 

.8 


Second-feet. 
430 
500 
570 
640 
710 


Feet. 
0.9 
1.0 
1.1 
1.2 
1.8 


Second-feet. 

780 

860 

950 

1,040 

1,130 


Gfwre 
height. 

Discharge. 

Feet. 

Second-feet. 

1.4 

1,220 

1.5 

1,310 

1.6 

1,400 

1.7 

1,490 

1.8 

1,580 

helg 


fj^^    iDiachar^. 


Feek 
1.9 
2.0 
2.1 
2.2 
2.3 


Secojtd-fret. 
1,670 

1,760 

i,a>o 

1,940 
2,030 


Estimated  inonthly  discharge  of  Etowah  River  at  Canton ^  Oa.,for  I90J, 

[Drainage  area,  004  square  xnilee.J 


Month. 


January 

February 

March 

April 

May 

June 

July 

August -. 

Sept-ember 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximiun. 


2,800 

15,181 

11,280 

5,470 

2,620 

9,454 

4,889 

2,530 

1,670 

860 

1,310 

570 


Minimum. 


15,181 


900 

1,180 

1,900 

1,810 

1,090 

1,180 

800 

500 

430 

500 

430 

430 


Mean. 


Run-off. 


Second-    i 

feet  per     Depth  in 
square     ,   inches, 
mile. 


430 


2,136 

3,934 

4,004 

2,618 

1,450 

2,640 

1,544 

856 

558 

598 

586 

459 


3.54 

1          4.0.** 

6.52 

6.79 

6.63 

7.64 

4.34 

4.S4 

2.40 

2.77 

4.37 

4.88 

2.56 

2.05 

1.42 

1.64 

.92 

l.O:) 

.99 

1.14 

.97  , 

1.0s 

.  iXt    I 


.a*< 


1,782 


2.95 


39.72 


COOSA WATTEE  RIVER  AT  CARTERS,  GA. 

This  river  is  formed  by  the  junction  of  Ellijay  and  Cartecay  rivers 
at  Ellijay,  (xa.,  and  flows  in  a  southwesterly  direction,  joining  the 
Conasauga  to  form  the  Oostanaula.  Its  drainage  area  is  for  the  most 
part  mountainous  and  covered  with  forest  growth.  This  station  was 
established  August  15,  1896,  by  M.  R.  Hall,  at  the  iron  highway 
bridge  at  Carters,  Murray  ('ounty,  Ga.,  about  20  miles  northeast  of 
Calhoun,  the  most  convenient  railroad  station,  (barters  is  at  the 
head  of  navigation,  small  boats  running  to  Rome,  Ga.,  and  the  Coosa 
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River  below.  It  is  at  the  foot  of  the  great  shoals  made  by  this  stream 
in  cutting  through  the  Cohutta  Mountains.  The  chain  gage  is  fas- 
tened to  the  downstream  side  of  the  bridge.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  37.08  feet.  The  observer 
was  H.  S.  Weems,  a  merchant  at  Carters,  Ga.,  until  the  end  of  1903, 
when  he  was  succeeded  by  R.  P.  Messer.  Discharge  measurements 
are  made  from  the  single-span  highway  bridge  and  its  approaches. 
The  initial  point  for  soundings  is  land  side  of  the  pier  on  the  right 
l>ank.  The  channel  is  curved  for  1,000  feet  above  and  500  feet  below 
the  station.  The  current  is  swift  and  broken.  Both  banks  are  high, 
but  overflow  at  flood  stages.  The  bed  of  the  stream  is  of  gravel,  and 
is  not  liable  to  change.  The  bench  mark  is  the  top  of  the  cylindrical 
iron  pier  at  the  right  bank,  downstream  side.  Its  elevation  is  30.35 
feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Coosawattee  River  at  Carters^  Oa,,  in  1903, 


March  18. _. 

July  22 

Septembers. 

Do 

October  16  _. 
December  31 


O.  P.  Hall . 

do  .... 

M.  B.  Hall 
O.P.Hall. 

do  .... 

do  ... 


Feet 

Second-feet. 

3.56 

1,588 

2.35 

963 

1.22 

456 

1.22 

444 

1.07 

374 

1.26 

416 

Mean  daily  gage  height,  in  feet,  of  Coosaioattee  River  at  Carters,  Oa,,  for  1903, 


Day. 

Jan. 

1      

1.70 

2 

2.00 

3  

2.m 

4 

2.00 

5 

1.60 

6 

l.flO 

7 

1.50 

8     

1  40 

9 

1.40 

10     

1.20 

11 

8  80 

12 

2  70 

13 

2.40 

14  

2.10 

15    .. 

2.00 

1« 

2.00 

Feb.     Mar 


2.00 
2.  SO 
3.00 

10.00 
9.00 
7.00 
8.00 
7.00 
6.00 
6.00 
9.00 
6.50 
4.  .50 
4.00 
4.00 

10.50 


9.20 
5.40 
4.60 
4.10 
4.10 
5.00 
3.70 
5.90 
4.60 
5.10 
8.90 
4.80 
4.30 
4.20 
4.00 
3.80 


Apr.  May. 


6.00 
5.20 
4.90 
5.00 
4.40 
4.20 
4.10 
8.00 
4.10 
4.20 
4.00 
3.80 
10.00 
5.40 
4.80 
4.40 


3.40 

8.20 

3.20 

3.10 

I  3.00 

I  2.80 

i  2.80 

2.70 

2.70 

2.70 

2.60 

2.60 

2.50 

2.50 

2.40 

:  2.riO 


June. 

July. 
2.00 

Aug. 

4.50 

2.20 

5.00 

2.50 

2.30 

5.20 

2.40 

2.40 

5.00 

2.30 

2.50 

6.80 

2.30 

2.40 

5.50 

2.20 

2.30 

4.20 

2.10 

2.20 

3.50 

2.00 

2.10 

3.60 

2.20 

2.30 

3.0O 

2.30 

2.40 

4.70 

2.50 

2.30 

4.20 

3.00 

2.20 

3.50 

9.00 

2.10 

3.40 

6.00 

2.10 

3.00 

4.20 

V.OO 

2.80 

3.80 

2.20 

Sept. 

1.30 
1.20 
1.20 
1.20 
1.20 
1.30 
1.30 
1.20 
1.20 
1.15 
1.10 
1.06 
1.06 
1.10 
1.20 
1.60 


Oct. 

Nov. 

Dec. 

1.00 

1.20 

1.10 

1.00 

1.20 

1.10 

1.00 

1.40 

1.20 

1.00 

1.30 

1.20 

1.00 

1.20 

1.20 

.90 

1.20 

1.10 

.90 

1.10 

1.05 

2.00 

1.10 

1.06 

1.40 

1.05 

1.10 

1.20 

1.05 

1.10 

1.00 

1.20 

1.10 

1.05 

1.30 

1.20 

1.00 

1.10 

1.40 

1.00 

1.10 

1.30 

1.00 

1.10 

1.80 

1.05 

1.20 

1.20 
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Mean  daily  gage  height,  in  feet,  of  Coosawattee  River,  etc 


Da] 

r. 

Jan. 

1 

Feb.  i 

Mar. 

Apr. 

May. 

2.50 

Jnne. 

JxUy. 
3.50 

Aug. 
2.10 

1             t 
Sept.  1  Oct.  .  Not.  1 

La. 

17 

1.90 

9.00  , 

3.70 

1 
4.10 

2.60 

1.40  1  1.00     2.80 

18 

2.00  1    6.00 

3.40 

3.90 

2.50 

2.50 

3.00 

2.00 

1.30  J  1.90  '  2.60 

i.j' 

19 

1.90  1    4.20 

3.40 

4.00 

2.40 

8.40 

2.80 

1.90 

1.80     l.aO  ,  2.40 

1* 

20 

1.80  '    4.00 

3.30 

4.00 

2.40 

8.20 

8.40 

1.80 

1.10  ;  1.90      2.00 

i.a> 

21 

1.80    aso 

4.30 

3.90 

2.60 

2.80 

8.30 

1.70 

1.10  1  I.IO      1.90 

i» 

22 

1.70      3.30 

6.10 

3.90 

2.40 

2.00 

8.20 

1.60 

1.10     1.06      1.70 

Li" 

23 

1.70      3.20 
1.60      3.10 
1.60      3.00  ! 

18.80 
8.10 
5.80 
4.60 
4.20 
4.40 
6.40 

3.80 
3.80 
3.70 
3.70 
3.60 
3.50 
3.60 

2.40 
2.60 
8.60 
8.60 
8.40 
8.30 
3.00 

2.10    2.10 
2.80  \  2.80 

1.60 
1.40 
1.40 
1.80 
1.30 
1.20 
1.20 

1.06     1.00      1.40 
1.10     l.OU      1.30 
1.10     1.05  ,   1.20 
1.05     1.10      1.20 
1.05;  1.10      1.20 
1.05  ,  1.00      1.30 
1.05  ,  l.OD     1.20 

L> 
1* 
L* 

Ln» 

L4n 
1.3' 
LK' 

?4 

85 

3.00 
3.50 
4.00 

aoo 

3.00 

2.10 
2.00 
2.00 
2.80 
2.10 

86 

1.50 
1.50 
1.50 
2.50 

8.90 
3.40  ! 
81.60  , 

1 

27 

88 

80 

30 

8.80 

1 

21.00 

3.50 

3.50 

8.90 

8.80 

1.20 

1.05     1.10  .  1.10 

1  kJ 

81 

8.00 

1 

1 

7.80 

5.00 

8.40 

1.30 

1  1.20    

1           <             > 

l.Itt 

1 

Rating 

table  for  Cooaawattee  River  at 

c 

I 

'arters,  Oa.,  190S-<i, 

1 

Gage 
height. 

Diflcharg 

e. 

\  height. 

Disci] 
Secofu 

arge. 

hei^t. 

1 
>i8charge. 

1 

h?i^t.      IM»eh.r«^ 

1 

1 

Feet 

Second-fet 

H. 

1 

1     Feet. 

i-feet. 

Feet,     i  Second-feet. 

Feet. 

Seconjd-fee 

1 
1 

0.8 

280 

8.8 

1,750 

6.8 

8,846 

12.0    1       7,390 

1 

1.0 

845 

4.0 

1,875 

'       7.0 

1 

8,990 

18.0           8,310 

1 

1.2 

420 

4.2 

2,010    1 

1      7.2 

4.184 

14. 0           9, 030 

1 

1.4 

495 

4.4 

2,145 

7.4 

4,278 

15. 0           9,  750 

1.6 

575 

4.6 

2,280 

7.6 

4,422     , 

16.0 

10, 470 

1.8 

670 

4.8 

2,415 

7.8 

4,566    t 

17.0 

11,190 

2.0 

765 

5.0 

2,550 

8.0 

4,710    ' 

1 

18.0         11,910 

2.2 

865 

1      5.2 

2,694 

8.2 

4,854 

19. 0    1     12, 630 

1 

2.4 

970 

'      5.4 

2, 838 

8.4 

4,998    1 

20.0 

13,350 

2.6 

1,075 

5.6 

2,982 

8.6 

5,142 

21.0    '     14,070 

2.8 

1,180 

5.8 

3,126 

8.8 

5,286    1 

22. 0         14, 790 

3.0 

1,290 

1      6.0 

8,270 

9.0 

5,480     I 

28.0         15,510 

1 

» 

3.2 

1,400 

6.2 

3,414 

1      9.5 

5,790    1 

1 

3.4 

1,510 

6.4 

8,558 

10.0 

6,160 

1 

8.6 

1,625 

6.6 

3,702 

11.0 

6,870 

1 
1 
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Estimated  monthly  discharge  of  Codsawattee  River  at  Carters,  Ga,,for  1903, 

[Drainage  area,  S3t  flquare  miles.] 


Discbarge  in  second-feet. 


Ran-ofF. 


Hontli. 


January 

Febmary 

March 

April 

May 

June .  _ 

Jnly 

Angast 

September 

October 

November 

December 

The  year 


Maximum. 


Minimum. 


1,455 

14,430 

14, 070 

6,150 

2,550 

3,846 

5,430 

1,023 

575 

765 

1,180 

622 


14,480 


420 
765 
1,455 
1,565 
917 
765 
765 
420 
864 
810 
364 
364 


Mean. 


310 


721 

3,294 

3,295 

2,244 

1,172 

1,631 

1,283 

729 

408 

389 

512 

421 

1,337 


Second- 
feet  per 
square 
mile. 


1.36 

6.20 

6.20 

4.28 

2.21 

3.07 

2.32 

1.37 

.77 

.73 

.96 

.79 


2.52 


Depth  in 
inches. 


1.67 

6.46 

7.15 

4.72 

2.55 

8.43 

2.67 

1.58 

.86 

.84 

1.07 

.91 


33.81 


BLACK  WARRIOR  RIVER  AT  TUSCALOOSA,  ALA. 

A  continnous  record  of  gage  heights  at  Tuscaloosa  since  1889  has 
been  kept  by  the  United  States  Engineer  Corps.  During  1895  and 
1896  a  number  of  discharge  measurements  were  also  made,  from  which 
a  rating  table  was  obtained,  and  since  that  time  measurements  of 
flow  have  been  made  by  the  United  States  Geological  Snrve3\  The 
station  is  located  about  one-fourth  of  a  mile  above  Mobile  and  Ohio 
Railroad  bridge.  There  are  three  locks  and  dams  within  about  3 
miles  above  the  station. 

The  gage  is  located  about  three-fourths  of  a  mile  from  the  business 
center  of  Tuscaloosa,  Ala.  It  is  reached  by  passing  down  Bridge 
street  to  the  river,  thence  down  the  east  bank  1,800  feet.  There  is  also 
a  vertical  iron,  gage  on  the  downstream  side  of  the  second  pier  from  the 
left  bank  of  the  highway  bridge,  from  which  the  discharge  measure- 
ments are  made.  Discharge  measurements  are  made  from  the  iron 
highway  bridge  above  the  gage.  The  initial  point  for  soundings  is 
the  end  of  the  iron  bridge  on  the  left  bank,  downstream  side.  The 
channel  is  straight  for  15,000  feet  above  and  below  the  station;  its 
width  at  low  water  is  280  feet,  and  at  high  stages  625  feet.  The  cur- 
rent is  sluggish  at  low  stages.  Both  banks  are  high  and  steep  and 
overflow  onlj-  at  extreme  stages.  The  greater  part  of  the  bed  is  of 
rock  and  is  permanent.  There  is  but  one  channel,  broken  by  the 
three  bridge  piers. 
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Bench  mark  No.  1  is  on  a  willow  tree  10  feet  west  of  the  gskge;  its 
elevation  is  10.54  feet  above  the  zero  of  the  gage  and  97.34  feet  above 
the  Mobile  datum.  Bench  mark  No.  2  is  on  a  small  hackberry  tree  3i» 
feet  south  of  the  upper  end  of  the  gage;  its  elevation  is  52.06  feet 
above  the  zero  of  the  gage  and  139.36  feet  above  the  Mobile  datum. 
Daily  gage  heights  are  furnished  to  the  Geological  Survey  by  R.  C. 
McCalla,  United  States  assistant  engineer. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Black  Warrior  River  at  Tuscaloosa,  Ala. ,  in  Itwi, 


Date. 


Hydrographer. 


July  20. i  J.  M.  Giles 

Jtdy21 do 


Ga«e 
height. 


5.45 
5.44 


Discharge. 

Sec€pmd-/rrt. 
862 
719 


Mean  daily  gage  height,  in  feet,  of  Black  Warrior  River  at  Tuscaloosa,  Ala.,fi9r 

1903. 


Day. 


1. 
2. 
3. 


5. 
6. 

7. 

8. 

9. 
10. 
11. 

^2. 

13. 

u. 

15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 

25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

13.20 
13.75 
16.53 
23.50 
22.62 
19.81 
17.10 
15.11 
13.81 
12.10 
12.53 
23.95 
28.41 
25.75 
21.90 
19,01 
16.11 
14.50 
12.51 
11.85 
11.05 
10.84 
9.98 
9.51 
8.65 
8.25 
8.05 
9.8.') 
12.35 
14.72 
14.55 


Feb. 


13.35 
12.55 
13.75 
18.55 
35.00 
37.85 
36.00 
56.35 
55.85 
51.60 
52.00 
53.75 
51.10 
46.15 
41.11 
40.60 
66.65 
56.75 
52.95 
46.75 
41.30 
36.50 
32.30 
28.85 
28.10 
23.95 
22.00 
45.42 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

54.30 

16.70 

8.60 

9.00 

6.43 

6.96 

6.10 

a  96 

5.03 

52.41 

16.65 

8.15 

12.50 

6.90 

7.40 

5.15 

a  95 

5.17 

47.25 

15.30 

7.90 

14.21 

6.65 

8.66 

6.00 

aso 

5.8B 

41.42 

14.12 

7.75 

12.85 

5.44 

7.66 

4.91 

a75 

5.66 

36.90 

13.10 

7.46 

12.40 

6.80 

6.96 

4.80     8.61 

S.21 

33.11 

12.30 

7.15 

ia35 

6.35 

6.50 

4.73 

a  96 

5.04 

37.82 

11.60 

6.92 

16.88 

6.16 

6.80 

4.65 

4.20 

4.98 

36.50 

11.16 

6.89 

16.60 

5.90 

6.T2 

4.45     4.70 

4.90 

39.15 

12.30 

7.00 

12.20 

5.75 

6.65 

4.40 

4.75 

4.88 

39.20 

22.35 

6.90 

10.60 

660 

6.10 

4.42 

4.90 

4.84 

37.75 

20.10 

6.75 

10.85 

6.25 

6.36 

4.81     4.97 

4.80 

35.12 

16.60 

7.06 

11.00 

6.85 

6.15 

4.25 

5.10 

4.87 

33.80 

14.36 

8.65 

10.35 

6.62 

6.10 

4.21 

5.15 

4.91 

36.15 

21.20 

14.35 

9.46 

6.70 

6.00 

4.19 

4.95 

4.87 

36.00 

32.12 

36.85 

8.30 

6  66 

5.96 

4.13 

4.96     4.92  , 

33.84 

28.20 

43.40 

7.65 

6.26 

6.25 

4.10     4.96 

4.97  i 

31.12 

23.40 

43.10 

7.08 

5.90 

6.60 

4.00 

4.98 

4.98  , 

28.65 

18.35 

37.10 

6.70 

6.81 

6.85 

4.  OB 

5.01     4.91 

26.15 

16.00 

30.65 

6.46 

5.70 

7.82 

4.08 

4.99    4.90 

23.50 

14.50 

25.80 

6.20 

5.45 

7.60 

4.08 

4.98     4.88 

20.85 

14.90 

21.65 

6.23 

5.10 

6.91 

8.98  ,  4.90 

4.86' 

18.80 

17.95 

17.60 

7.20 

5.06 

6.55 

8.94 

4.85 

4.80 

17.65 

L5.90 

13.85 

6.96 

4.75 

6.10 

a90     4.76  '  4.78 

16.15 

1.3.81 

11.10 

6.75 

4.70 

6.65 

a89     4.65     4.75 

14.80 

12.30 

9.80 

6.83 

4.83' 

5.45 

8.86  ,  4.00 

4.73  1 

13.48 

11.30 

9.00 

7.80 

4.90 

6.25 

aso 

4.60  !  4.75 

12.40 

10.50 

8.36 

7.52 

4.80 

5.15 

a  75 

4.50     4.74 

11.85 

10.00 

7.80 

7.15 

4.65     5.05 

a  70 

4.00     4.75 

11.62 

9.45 

7.45 

6.91 

7.85     4.95 

a  81 

4.68     4.73 

11.78 

8.95 

7.15 

6.55 

4.76 

5.35 

a95 

4.76  1  4.70 

13.50 

7.32 

6.60 

6.15 

4.81 

4.71 

4.::* 

4.> 
4  H 
4.K.5 
4-^7 
4.C* 
4.1* 
4.««' 
4.* 

4.a> 

AM 
4.^7 

4.N*» 

4  .«r 

4..H6 
4-» 
4,M 
4.W« 

5.  as 

5.  i:. 

5.4.- 

.V.'il 

.\.r. 
5«r 
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BLACK   WARRIOR  RIVER  NEAR   CORDOVA,  ALA. 

This  station  is  located  at  the  Kansas  City,  Memphis  and  Birmingham 
Railroad  bridge,  which  crosses  the  river  below  the  junction  of  the 
Mulberry  and  Spipsey  forks,  and  about  three-fourths  of  a  mile  from 
Cordova,  Ala.  The  gage  was  established  by  the  United  States  Weather 
Bureau,  but  observations  were  discontinued  by  that  i3ureau  sometime 
ago.  From  12  to  55  feet  the  gage  is  a  vertical  timber  lK)lted  to  the 
inside  of  the  bridge  pier  on  the  left  bank  of  the  river.  Below  12  feet 
the  gage  was  sloping,  but  it  was  out  of  position  and  could  not  be  used 
when  the  station  was  established  by  the  Geological  Survey  on  May  21, 

1  IKiO,  so  a  short,  new  section  was  put  in  at  that  time.     This  section  is  a 

2  by  10  inch  plank,  graduated  to  feet  and  tenths,  from  —  1.5  to  +  12.5 
feet,  and  spiked  to  a  willow  tree  on  the  right  bank  of  the  river  about 
200  feet  below  the  bridge. 

Measurements  are  made  from  the  downstream  side  of  the  railroad 
bridge,  which  is  a  two-span,  iron  through  bridge.  The  span  across 
the  river  is  300  feet  long.  The  span  on  the  left  bank  is  about  150  feet 
long.  At  low  stages  discharge  measurements  are  made  from  a  boat  at 
i\  point  some  distance  below  the  bridge.  The  channel  is  curved  for 
500  feet  above  and  straight  for  1,(K)0  feet  below  the  station.  The  right 
bank  is  a  rock  bluff  and  will  not  overflow.  The  left  bank  overflows 
only  under  the  second  span  of  the  bridge.  The  bed  of  the  stream  is 
of  rock  and  is  permanent.  The  channel  has  a  width  of  about  180  feet 
at  low  water  and  about  450  feet  at  high  stages. 

Bench  mark  No.  1  is  the  top  of  the  fourth  crossbeam  from  the  ini- 
tial point  for  soundings,  on  the  downstream  side.  Its  elevation  is  GO. 09 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  copper  plug 
in  the  solid  rock  about  110  feet  above  the  bridge,  50  feet  from  the  ini- 
tial point  for  soundings.  Its  elevation  is  32.12  feet  above  the  zero  of 
the  gage.  The  top  of  the  pier  at  the  left  bank  is  55.10  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 
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Discharge  measurements  of  Black  Warrior  River  near  Cordova ,  Ala.,  in  Uhli, 


Date. 


March  6 

March  13 

May  19 

June  15 

July  17 

August  27 

August  29 

September  25. 


Hydrographer. 


J.  M.  Giles 

do 

do  .... 

do 

do 

do 

do 

do 


hefg^t.     .I>i«char^^. 


Feet. 

Secoudfrri. 

13.90 

19,2V2 

6.90 

9,4Hfi 

4.34 

5,  V& 

.50 

1.036 

.30 

3l« 

.48 

20-? 

-     .65 

142 

.90 

78 

Mean  daily  gage  height^  in  feet,  of  Black  Warrior  River  near  Cordova,  Ala., 

for  1903. 


Day. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11- 
12. 
13- 
14. 
16. 
16- 
17. 
18- 
19. 
2()- 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
23. 
29. 
30. 
31. 


2.30 
2.40 
7.80 
8.20 
6.00 
4.90 
3.80 
3.00 
2.60 
2.40 
3.90 
10.00 
7.80 
5.60 
4.60 
3.60 
2.60 
2.80 
2.40 
1.80 
1.70 
1.80 
1.60 
1.40 
1.40 
1.40 
1.30 
1.90 
3.60 
3.40 
2.80 


Feb. 


2.30 

3.40 

8.30 

9.00 

16.80 

10.00 

8.70 

26.10 

25.40 

16.10 

21.20 

25.30 

18.00 

9.00 

11.10 

14.30 

29.60 

27.30 

17.80 

10.50 

7.90 

5.40 

6.00 

4.60 

3.70 

3.30 

3.00 

21.90 


Mar. 


27.60 

21.60 

13.50 

7.20 

6.20 

18.70 

11.40 

10.10 

15.70 

11.90 

10.20 

8.20 

6.70 

8.60 

8.60 

6.90 

6.90 

6.80 

4.50 

4.00 

8.40 

3.00 

3.00 

2.90 

2.70 

2.30 

2.00 

1.80 

1.70 

2.30 

2.90 


Apr.  May.'  Jane.  July.    Aug. 


3.70 
3.30 
2.70 
2.30 
2.80 
2.80 
1.90 
2.00 
10.00 
6.40 
4.00 
3.40 
6.60 
12.20 
8.00 
5.80 
4.60 
3.90 
2.90 
3.20 
6.80 
4.60 
3.40 
3.00 
2.60 
2.00 
1.70 
1.60 
1.40 
1.00 


0.80 

.70 

.70 

.70 

.70 

.60 

.60 

.50 

.60 

.50 

.50 

.50 

.80 

6.60 

20.10 

19.40 

11.20 

6.80 

4.90 

3.80 

2.80 

2.40 

1.80 

1.60 

1.30 

1.00 

.80 

.60 

.50 

.40 

.80 


2.80 

3.80 

2.60 

1.60 

1.80 

4.70 

8.80 

2.60 

2.00 

2.40 

2.00 

2.00 

1.40 

.90 

.60 

.60 

.30 

.20 

.10 

.00 

.00 

.00 

.20 

.70 

.60 

.40 

.30 

.20 

.20 

.10 


-0.10 

-  .20 

-  .20 

-  .30 
.00 

-  .10 

-  .20 
.00 

-  .10 

-  .20 
.00 

-  .10 

-  .10 

-  .20 

-  .30 

-  .30 

-  .30 

-  .40 

-  .40 

-  .40 

-  .40 

-  .60 

-  .50 

-  .50 

-  .50 

-  .50 

-  .60 

-  .60 

-  .60 

-  .60 

-  .20 


0.00 
.00 
.50 
.30 
.10 

-  .10 

-  .20 

-  .20 

-  .20 

-  .30 

-  .30 

-  .30 

-  .30 

-  .40 

-  .40 

-  .30 

-  .30 

-  .40 

-  .40 

■  .50 

-  .50 

■  .60 

-  .60 

■  .60 

■  .80 

-  .60 

■  .60 
.60 

-  .70 
.70 
.70 


Sept. 


-0.70 

-  .70 

-  .70 

-  .70 

-  .70 

-  .70 

-  .70 

-  .70 

-  .80 

-  .80 

-  .80 

-  .80 

-  .80 

-  .80 

-  .80 

-  .80 

-  .80 

-  .90 
.  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 

-  .90 
.90 

-  .90 


Oct.  ,  Nov.    Dec. 


-0.90  \-Q.40 

-  .90   -  .40 

-  .90  j-  .40 
.90   -  .40 

-  .90   -  .40 

-  .90   -  .50 

-  .90   -  .50 

-  .50  I-  .00 

-  .40  -  .60 

-  .30   -  .00 

-  .30  ,-  .00 

-  .80  !-  .40 
.40  j-  .40 

-  .60  '-  .50 

■  .60  I-  .00 
.60  -  .00 
.70    -  .00 

-  .70  -  .00 
.70   -  .00 

•  .70  -  .50 
.70  -  .50 
.70   -  .60 

■  .70  -  .60 
.70  -  .50 
.70  -  .50 
.70  -  .60 
.70  -  .60 
.70   -  .50 

•  .80  -  .50 
.80  -  .50 
.50    


-  .*r 

-  .80 

-  .8D 

-  m 

-  .0) 

-  .m 

- .» 

-  -«• 
"  .0) 

-  .w 

-  .a» 

-  .»> 

-  .80 

-  .5i> 

-  .&> 

-  .3J 

-  .50 

-  .ai 

-  .8(1 

-  .3> 
.Sii 
.10 
.Irt 

-  .a) 

-  .*> 

-  .30 

-  .3f 

-  ,#> 

-  .*) 

-  .40 
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Mating  table  for  Black  Warrior  River  near  Cordova,  Ala.,  from  January  1  to 

December  SI,  1903. 


Gage 

height. 

Feet. 

i 
Discharge.  ' 

Gage 
height. 

Discharge. 
Second-feet. 

he^t 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Second-feet} 

Feet. 

Second-feet. 

.9 

78 

0.4 

800 

1.7 

1,840 

3.0 

3,300 

-.8 

100 

.5 

875 

1.8 

1,940 

3.1 

8,430 

-.  t 

126 

.6 

950 

1.9 

2,040 

3.2 

3,560 

-.6 

159 

.7 

1,025 

2.0 

2,140 

3.3 

3,695 

-.5 

196 

.8 

1,100 

2.1 

2,250    ; 

8.4 

3,830 

-.4 

247     ■ 

'        .9 

1 

1,175 

2.2 

2,360    , 

3.5 

3,970 

-.3 

307 

'       1.0 

1,250 

2.3 

2,475 

3.6 

4,110 

-.2 

374 

1.1 

1,325 

2.4 

2,590    1 

3.7 

4,255 

-.1 

442 

1.2 

1,400 

2.5 

2, 705 

,      3.8 

4,400 

^.0 

510    1 

1.3 

1,480 

2.6 

2,820 

3.9 

4,550 

.1 

580 

1.4 

1,560 

2.7 

2,935 

4.0 

4,700 

.2 

650 

j 

1.5 

1.650 

2.8 

3,050 

.3 

725 

i 

1.6 

1,740 

2.9 

3,175 

Above  3.8  feet  gage  height,  differencee  156  per  tenth. 

Estimated  monthly  discharge  of  Black  Warrior  River  near  Cordova,  Ala. ,  for  1903. 

[Drainage  area,  1,900  square  miles.] 


Discharge  in  second-feet. 


Rnn-olT. 


Month. 


JanuAry  _    

Febmary 

March 

April -  - 

May 

June - 

July - 

August _  - 

September _ 

October _ 

November _ 

December 

The  year 42,950 


Maximum. 

Minimum. 
1,480 

Mean. 
4,306 

Second- 
feet  per 
square 
mile. 

Depth  in 
inches. 

13,700 

2.27 

2.62 

42, 950 

2,475 

17,941 

9.44 

9.83 

40,100 

1,840 

10, 203 

5.37 

6.19 

17,000 

1,250 

4,  773 

2.51 

2.80 

28,850 

800 

4.176 

2.20 

2.54 

5,750 

510 

1,661 

.87 

.97 

510 

159 

817 

.17 

.20 

875 

126 

306 

.16 

.18 

126 

78 

97 

.051 

.057 

307 

78 

148 

.078 

.090 

247 

159 

198 

.10 

.11 

875 

159 

252 

.13 

.15 

78 


3,698         1.95         25.74 


164  STREAM   MEASUREMENTS   IN    1903,  PART   II.  [so.ft^ 

LOCUST  FORK   OF   BLACK  WARRIOR  RIVER  AT  PALOS,  ALA. 

Locust  Fork  of  Black  Warrior  River  rises  in  Blount  County,  Ala., 
and,  flowing  in  a  southwesterl}"  course,  enters  Black  Warrior  River  a 
short  distance  above  Wilmington,  Ala.  Its  drainage  basin  is  hilly, 
and  only  a  small  part  of  its  area  is  in  cultivation.  Palos  station  was 
established  November  26, 1901,  by  R.  C.  McCalla,  United  States  assist- 
ant engineer,  who  furnishes  the  daily  gage  heights  to  the  Geological 
Survey.  It  is  maintained  by  the  United  Stat-es  Engineer  Corps.  The 
gage  is  a  4  by  8  inch  timber,  on  the  right  bank  of  the  river,  just  below 
the  Kansas  City,  Memphis  and  Birmingham  Railroad  bridge.  One 
section  follows  the  slope  of  the  bank  from  low  water  to  a  tree  on  top 
of  the  bank,  and  from  there  up  a  vertical  section  is  fastened  to  the 
tree.  The  slope  is  17  feet  in  elevation,  measured  vertically,  and  the 
vertical  section  of  the  rod  is  15  feet.  The  rod  is  graduated  to  feet 
and  tenths,  with  copper  figures  at  the  5-foot  points  and  round-head 
tacks  at  intermediate  foot  marks.  The  total  height  is  32  feet.  The 
plane  of  reference  (about  251.71  feet  above  Mobile  datum)  is  supposed 
to  be  extreme  low  water.  High  water,  April,  1900,  was  about  37  feet 
above  the  plane  of  reference. 

Measurements  are  made  fron)  the  Drennan  bridge,  which  is  about 
a  quarter  of  a  mile  below  the  Kansas  City,  Memphis  and  Birmingham 
Railroad  bridge.  The  Drennan  bridge  is  the  property  of  the  Drennan 
(^oal  Mining  Company'.  It  is  a  mining  railroad  bridge,  having  width 
for  a  double-track  tramway  of  3  feet  gage.  Ono  track  is  laid  and  in 
operation.  The  bridge  has  two  iron  spans  of  100  feet  each  and  trestle 
approaches  at  both  ends. 

Low-w^ater  measurements  are  made  by  wading  at  a  shoal  one-third 
mile  below  the  bridge.  The  initial  point  for  soundings  is  the  left- 
bank  end  of  the  iron  bridge  on  the  downstream  side.  The  channel  is 
curved  for  1,500  feet  above  the  station  and  is  straight  for  3,000  feet 
below.  At  low  water  the  channel  is  180  feet  wide.  There  is  a  ledge 
of  rock  about  200  feet  below  the  station  with  about  3  feet  fall.  Both 
banks  are  high  and  wooded.  The  right  bank  overflows  at  flood  st^iges, 
but  only  under  the  approach  to  the  bridge.  The  bed  is  mainly  of 
rock  and  is  permanent. 

Bench  mark  Xo.  1  is  the  top  of  the  crossbeam  at  a  point  80  feet  from 
the  initial  point  for  soundings  on  the  downstream  side.  Its  elevation 
is  40.70  feet  above  the  surface  of  the  water,  less  the  reading  of  the 
gage.  It  was  established  by  measuring  down  to  water  surface  with  a 
steel  tape.  Bench  mark  No.  2  is  a  copper  plug  in  a  water-oak  tree  on 
the  right  hand,  20  feet  downstream  from  the  gage.  Its  elevation  is 
21.68  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 
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Discharge  measnretiients  of  Locust  Fork  of  Black  Warrior  River  at  Palos,  Ala,, 

in  1903, 


Date. 


Hydrograpber. 


Oa 


i*asre 

helgnt 


March  7 -   J.  M.  Giles 

March  14. do 

May  20 do 

June  16  _ _ do 

Do.- - do 

Jnly  18 do  .... 

Angubt  28 do 

Do - do 

September  26. . do 


Feet. 

4.75 

3.55 

1.75 

.62 

.62 

.40 

.13 

.13 

.02 


Discharge. 

Second-feet. 

7,450 

5,342 

2,148 

431 

404 

228 

84 

93 

47 


Mean  daily  gage  height,  infect,  of  Locust  Fork  of  Black  Warrior  River  at  Polos, 

Ala,,  for  1903. 


Day. 

Jan. 
1.20 

Feb. 
1.10 

Mar. 
17.00 

Apr. 

May. 

0.90 

Jane. ' 
1.20 

July. 

Ang. 

Sept. 
0.40 

Oct. 

Nov. 
0.20 

Dec. 

1 

2.60 

0.40 

0.70 

0.00 

0.10 

2 

i.ao 

1.10 

7.40 

2.20 

.90 

2.10 

.40 

1.00 

.30 

.00 

.20 

.10 

3 

1.50 
1.60 
1.60 

1.60 
8.80 
7.60 

4.20 
3.20 
2.80 

1.90 
1.70 
1.60 

.80 
.80 
.80 

1.40 
1.20 
1.10 

.40 
.80 
.80 

.70 
.90 
.80 

.20 
.10 
.10 

.00 
.00 
.00 

.20 
.10 
.10 

.10 

4 

.10 

6 

.10 

6 

1.60 

4.60 

4.60 

1  50 

.70 

1.00 

.70 

.60 

.10 

.00 

.10 

.10 

7 

1.40 

4.30 

5.20 

1.40 

.70 

1.40 

.60 

.50 

.10 

.00 

.10 

.10 

8 

1.30 
1.20 
1.00 
1.50 
3.20 

18.10 
12.20 
6.40 
12.60 
12.50 

3.80 
4.30 
3.50 
8.80 
2.80 

1.50 
4.00 
8.70 
2.20 
1.80 

.70 
.60 
.60 
.60 
.60 

1.20 
1.10 
1.10 
1.50 
1.10 

.60 
.50 
.50 
.50 
.40 

.40 
.40 
.40 
.40 
.30 

.10 
.00 
.00 
.00 
.00 

.00 
.40 
.30 
.20 
.20 

.00 
.00 
.00 
.20 
.30 

.10 

9 

.10 

10 

.10 

11 

.10 

12 

.10 

18 

2.70 
2.00 
1.70 
1.60 
1.40 
1.40 
1.20 
1.10 

6.60 
4.40 
4.20 
7.50 
23.00 
18.10 
7.40 
4.20 

2.50 
3.80 
3.70 
3.10 
2.60 
2.30 
2.00 
1.80 

1.80 
10.20 
7.20 
3.80 
2.60 
2.10 
1.90 
1.90 

.70 
1.00 
5.80 
11.90 
5.70 
3.00 
2.10 
1.80 

1.00 
.80 
.70 
.60 
.80 
.60 
.60 
.50 

.50 
.80 
.90 
.70 
.50 
.40 
.30 
.30 

.30 
.30 
.60 
.80 
.70 
.70 
.70 
.60 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.10 
.10 
.00 
.00 
.00 
.00 
.00 
.00 

.30 
.30 
.20 
.10 
.10 
.10 
.10 
.10 

.10 

14 

.10 

16 

.10 

16 

.10 

17 

.10 

18 

.10 

19 

.10 

ao 

.20 

a.: 

1.10 

3.10 

1.70 

2.50 

1.50 

.50 

.20 

.60 

.00 

.00 

.10 

.10 

22 

l.flO 

2.60 

1.70 

2.00 

1.30 

.40 

.20 

.60 

.00 

.00 

.10 

.10 

23 

1.00 

2.20 

1.80 

1.70 

1.20 

.50 

.20 

.40 

.00 

.00 

.10 

.10 

24 

.10 

2.00 

1.70 

1.50 

1.10 

.40 

.20 

80 

.00 

.«) 

.10 

.10 

25 

.90 

1.80 

1.60 

1.40 

1.00 

.40 

.20 

.30 

.00 

.00 

.10 

.10 

26 

.90 

1.70 

1.50 

1.30 

.90 

.40 

.20 

.20 

.00 

.00 

.10 

.20 

27 

.«) 

1.60 

1.40 

1.20 

.80 

.50 

.20 

.20 

.«) 

.00 

.10 

.20 

28 

.80 

20.00 

1.30 

1.10 

.70 

.50 

.10 

.10 

.00 

.00 

.10 

.20 

29 

1.20 

1.30 

1.00 

.70 

.50 

.10 

.10 

.U) 

.00 

.10 

.20 

ao 

1.30 

1.40 

1.00 

.80 

.50 

.10 

.10 

.00 

.00 

.10 

.20 

31 

1.20 

2.70 

.90 

.30 

.10 

.30 

.20 
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Rating  table  for  Locust  Fork  of  Black  Warrior  River  at  PcUos,  Ala.  yfrom  January 

1  to  December  31, 1903, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Diacfaarge. 

Feet. 

Secotid-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second' feet: 

0.0 

46 

0.8 

605 

1.6 

1,770 

2.4 

3,210 

.1 

77 

.9 

720 

1.7 

1,950 

2.5 

3,390 

.2 

115 

1.0 

845 

1.8 

2,130     1 

2.6 

3,570 

.3 

167 

1.1 

980 

1.9 

2,310 

2.7 

3,750 

.4 

230 

1.2 

1,120 

2.0 

2,490 

2.8 

3,d30 

.5 

306 

1.8 

1,265 

2.1 

2,670 

3.0 

4,290 

.6 

398 

1.4 

1,420 

'    ^  2.2 

2,850 

.7 

500 

1.5 

1,590 

!      2.3 

3,030 

Tangent  at  2  feet  with  difference  of  180  per  tenth  thereafter. 

Estimated  monthly  discharge  of  Locust  Fork  of  Black  Warrior  River  at  Palos, 

Ala. ,  for  1903, 

[Drainage  area,  1,000  square  miles.] 


Discharge  in  second-feet. 


Rnn-off. 


Month. 


January 

February 

March  .  _ 

April 

May 

June.- 

July 

August 

September 

October 

November 

December  . .    . . 

The  year 


Maximum,  i  Minimum. 


Mean. 


Second-  ' 

feet  per  Depth  in 

square  .    inches, 

mile.  ' 


4,650 

40,290 

29,490 

17, 250 

20, 310 

2,670 

720 

845 

230 

230 

167 

115 

40, 290^ 


605 

980 

1,265 

845 

398 

230 

77 

77 

46 

46 

46 

77 

46~ 


1,428 

11,498 

4,833 

3,246 

2,097 

758 

276 

326 

64 

66 

89 

86 

2,064 


1.40 

11.27 

4.74 

3.18 

2.06 

.74 

.27 

.32 

.06 

.06 

.09 

.08 

"  2702' 


1.61 

11.74 

5.46 

3.55 

2.37 

.83 

.31 

.37 

.07 

.07 

.10 

.09 

2<5.  .57 


TOMBIGBEE   RIVER  AT   COLUMBUS,  MISS. 

The  gage  is  located  about  1,000  feet  below  the  county  highway 
bridge,  1  mile  from  the  Southern  Railway  station  at  Columbus,  Miss. 
A  vertical  3  by  10  inch  pine  timber  is  fastened  to  the  blue  rock  bluff 
on  the  left  bank  and  is  marked  with  brass  figures  and  brass  nails  from 
—5  to  +43  feet.  Discharge  measurements  are  made  from  the  county 
highway  bridgi*  at  the  south  end  of  Main  street.  The  initial  X)oint  for 
soundings  is  the  end  of  the  iron  bridge  on  the  right  bank,  downstream 
side.  The  channel  is  slightly  curved  for  500  feet  above  and  1,000  feet 
below  the  station.  The  current  is  sluggish  at  low  stages  and  very 
swift  above  a  gage  height  of  12  feet.     The  right  bank  is  high  and  sei- 
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dom  overflows.     The  left  bank  overflows  from  gage  height  18  to  22 
feet.    The  bed  of  the  stream  is  of  soft  blue  rock. 

Bench  mark  No.  1  is  the  top  of  the  downstream  girder  at  a  point 
250  feet  from  the  initial  point  for  soundings.  Its  elevation  is  39. 88  feet 
above  the  zero  of  the  gage.  This  point  is  on  the  movable  portion  of  the 
drawbridge  and  may  vary  in  elevation.  Bench  mark  No.  2  is  a  copper 
plug  in  a  tree  at  the  southeast  corner  of  First  street  and  Second  ave- 
nue. Its  elevation  is  17.94  feet  above  the  zero  of  the  gage.  This  tree 
has  boards  nailed  to  it,  showing  the  names  of  the  streets.  Bench 
mark  No.  3  is  the  top  of  the  rail  at  the  depot  of  the  Southern  Railway 
and  is  55.2  feet  above  gage  datum  and  191  feet  above  mean  sea  level. 

The  observer,  J.  J.  Richards,  is  paid  by  the  United  States  Weather 
Bureau. 

The  width  of  the  river  at  low  water  is  160  feet.  The  maximum 
recorded  height  of  the  river  was  on  April  8,  1892,  when  the  gage  reg- 
istered 42  feet.  The  lowest  recorded  height  was  on  October  26,  1893, 
when  the  gage  reading  was  —3.9  feet.     The  danger  line  is  at  33  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discf large  mecLsurements  of  Tombigbee  River  at  Columbus,  Miss,,  in  1903. 


Date. 


Hydrographer. 


Gaffe 
leiflfht. 


beig 


March9 

March  12.. 

May  18 

July  10_ do 

July  17 - do 

September  22 i  -.    . .  do 


J.  M.  Giles 
...do  .... 
...-do  .... 


September  25 


do 


Feet. 
15.50 
17.30 
12.50 

-  1.70 
1.80 

-  3.70 
-  3.70 


Discharge. 


Second-feet. 

26, 452 

29, 015 

17,804 

1,340 

1,278 

252 

263 


Mean  daily  gage  height,  infect,  of  Tombigbee  River  at  Columbus,  Miss. ,  for  1903. 


Day. 

Jan. 

3.80 

8.40 

II.80I 

12.20 

11.80 

12.20 

12.00! 

11.00 

8.80 

8.50' 

8.90| 

9.50 

9.80 

9.90" 

10.40| 

10.40' 

Feb. 

Mar. 

10.40 
10.80 
11.50 
11.70 
11.40 
11.50 
12.40 
13.fi0 
15..% 
16.00 
17.00 

17. :« 

17.50 
18.50 
19.80 
20.00 

Apr. 

May. 

June. 

July. 
0.00 

Aug. 

Sept. 

,Oct. 

Nov. 

Dec. 

1 

9.a) 

8.20 

7.70 

8.60 

8.80 

9.00 

12.00 

18.0(» 

19.80 

20.50 

22.30 

23.90 

z^.m 

22.70 
21.50 
20.90 

3.30I-  0.40 
3.40-    .60 

3.10 

-2.20 
-2. 10 
-2.20 
-2.40 
-1.60 
-2.80 
-2.90 
-3.00 
-2.40 
-2.30 
-1.50 
-1.00 
-1.00 
-  .80 

-3.40 
-3.40 
-3.50 
-3.50 
-3.50 
-3.60 
-3.60 
-3.60 
-3.60 
-3.60 
-3.60 
-3.70 
-3.70 
-3.70 

-3.70 
-3.70 
-3.70 
-3.70 
-3.70 
-3.70 
-3.70 
-3.60 
-3.70 
-3.70 
-3.70 
-3.60 
-3.60 
-3.60 
-3.60 
-3.60 

-3:20 
-2.80 
-2.00 
-1.80 
-1.70 
-1.60 
-1.40 
-1.40 
-1.50 
-1.60 
-1.50 
-1.50 
-1.40 
-2.30 
-2.60 
-3.00 

-3.00 

*> 

2.90   -  .80 
3.00'  -1.30 

-2.60 

3 

3.00 
2.50 
2.00 
1.70 
1.30 
1.00 
.80 
1.60 
2.00 
2.40 
2.20 

-  .90 

-  1.10 

-  1.10 

-  1.20 

-  1.30 

-  1.40 

-  1.40 

-  1.40 

-  1.40 

-  1.10 
LOT) 

-2.60 

4 

3.00 
2,90 
2.30 
2.30 
2.30 
2.10 
1.90 
1.30 
1.20 
.80 

-1.40 
-1.60 
-1.70 
-2.00 
-1.80 
-2.00 
-2.00 
-2.00 
-2.  a) 
-2. 10 

-2.80 

5  

-3.00 

6 

m 
1. , ,__ 

-3.00 
-3.00 

8 

9 

10 

11 

12 

13 

-3.00 
-3.00 
-3.00 
-3.00 
-2.90 
-2.80 

14 

1.9f»'      8.00 
2.70^    10.60 
3.(»'    12.00 

.10'   -1.70 

-  .40    -1.80 

-  .80'  -1.90 

-2.60 

15 

-1.20'  -3.70 
-1.20'  -3.70 

-2.60 

16 

-2.90 
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Mean  daily  gage  height^  in  feet,  of  Tombigbee  River,  etc. — Continued. 


Day.         1  Jan. 

1 

Feb. 

Mar. 

19.80 

19.30 

18.30 

16.70 

14.00 

12.10 

10.80 

9.80 

9.50 

8.80 

0.90 

5.10 

4.00 

3.40 

3.50 

Apr. 

May. 

June. 

i 

\  -l.f.O 
)    -1.60 
1   -1.80 
)   -1.90 
)   -1.90 
1   -2.00 
)   -2.00 

>  -1.70 
1   -l.cO 
)  -1.60 

►  .80 
1.90 

'      1.50 
.80 

1                     1 
July.  1  Aug.    Sept.     Oct 

.     Not.     Dec. 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
90 
31 

9.40 

7.eo 

5.00 
4.60 

22.50 
23.00 
23.10 
23.60 
23.90 
21.70 
19.80 
17.00 
15.80 
14.60 
8.70 
9.20 

3.60 
8.30 
2.80 
2.20 
1.50 
1.00 
1.60 
2.00 
2.00 

i.eo 

12.  OQ 
12. 5C 
11.90 
10.  IC 

7.ec 

5.7C 

3.00 

1.20 

.40 

-    .2fi 

-1.90 
-2.10 
-2.90 
-2.40 
-2.50 
-2.60 

-1.60  -3.70'  -Z.i 
-1.70  -3.70j  -aj 
-1.90  -3.70|  -3.e 
-1.00   -3.70   -3.( 
-1.70^  -3.70   -3.5 
-1  40  -arn'  -a? 

iO  -3.00  -3.no 

lo'  -aao  -a  00 
«»i    -2-7f>  -±.m 
K)  -2.70  -ieo 

5.50 
a20 
2.70 
2.30 
2.00 
1.90 
1.90 
5.00 
7.  (JO 

io'  -2.70  -S-SU 

*0-  —2.70  — 2.^> 

_ 

-2.60   -2.0o'  -3.80  -3.5 
-3.P0   -2.30   -3.80   -3.< 
-8.00  -2.60  -3  "mi  — 3.f 

iO   —2.80  — 4.« 

K)'  -Z,m  -2.» 

»    -2.60  —2.90 

-3.00  -2-60 

-8.70    -3.S 
-3.70   -a? 

(0  -2. 70  -2- TO 

1.40-    .6C 
.60|-  1.00 

.10-  inn 

-3.00 
-3.00 
-3.10 

-2.90 
-2.90 
-3  00 

^  _2. 70  -S.  1*» 

-a  70 

-3.70 

-as 
-as 

lO   —2.80.  — 1.7i» 

(0;  -2.80  -1.60 

8.00 
8.80 

-  .20 

-  1.10 
.10 

-3.101  -3.10 
-3.10i  -8.80 

-a  70 

-ae 
-as 

JO   _3.0O  _!,«> 
i) -LH3 

We 

1 

R 

'ating  tal 

for  J 

'omhigbee  R 

iver  at  Columbus,  Miss.,  from  January 

her  31,  1903, 

r  /  to  Decet 

n- 

1 

'  &t.  1  D<«»""-« 

1, 

\ 
Discharge. 

1 

Gage 
height. 

Discbarge. 

1 

Gaee 
height. 

Discharge. 

Feet. 
-3.8 

Second'fi 
22C 

1 

>et.       Feet. 

ii 

)        -1.0 

Second-feet  .\ 
1,900     ' 

Feet. 
3.6 

Second-feet. 
6,620 

Feet. 

\      8.2 

Second-feet, 
12.840 

1        3.7 

26C 

)     1  --  .8 

2,060     1 

3.8 

6,860    1       8.4 

13, 140 

-3.6 

30C 

.  :  .6 

2, 220 

4.0 

7,110     '      8.6 

13,440 

-8.5 

34(] 

>     1  -  .4 

2,400     ' 

4.2 

7, 360     '      8. 8 

13. 740 

-3.4 

38C 

1            -r    .2 

1 

2,580     , 

4.4 

7,610           9.0 

14,040 

-3.3 

425 

,     ,        .0 

2,760     1 

.  4.0 

7,860     1      9.2 

14,3o0 

-3. 3 

47C 

1     1  +  .2 

2,940 

4.8 

8,120           9.4 

14,060 

3.1 

52(] 

•  :  •* 

3, 140     1 

1 

5.0 

8,380 

:     9.6 

14,970 

-3.0 

570 

1     ,        .6 

3,340    ' 

5.2 

8,640     1      9.8 

15,280 

-2.9 

620 

1    |i        .8 

3,540    , 

5.4 

8,910     1     10.0 

15,590 

2.8 

67.'] 

»     1      1.0 

3,740 

5.6 

9,180     '     10.2 

15,900 

2.7 

730 

1     ,1       1.2 

3,940 

5.8 

9, 450          10. 4 

16,210 

'    -2.6 

785 

1 

1.4 

4,160     i 

6.0 

9;  720     1     10.6 

16,530 

!      2. 5 

840 

1.6 

4,380     1 

6.2 

9,990     I     10.8 

16,850 

-2.4 

895 

1.8 

4,600     , 

6.4 

10,260    ||     11.0 

17, 170 

-2.3 

950 

2.0 

4, 820     1 

6.6 

10,540    il     11.2 

17,490 

-2.2 

1,010 

)     '      2.2 

5, 040 

6.8 

10,820     '     11.4 

17,810 

-2.1 

1,070 

)           2.4 

5,260     1 

7.0 

11,100     1     11.6 

18,140 

-2.0 

1,135 

»     1      2.6 

5, 480 

7.2 

11,380     1     11.8 

18, 470 

-1.8 

1,275 

•     1      2.8 

5, 700 

7.4 

11,670     '     12.0 

18.800 

-1.6 

1,420 

)           3.0 

5,920     1 

7.6 

11,060    1     12.1 

18, 970 

1-1.4           1,580 

1     '      3.2 

6,140     ■ 

7.8 

12,250     1 

1.2 

1,740 

.     ,      3.4 

1 

6,380     i| 

8.0 

12,540     1 

Above  6  feet  gage  height  1902  and  1903  rating  tables  are  the  same.    Above  13 
feet  gage  height  differences  170  p?r  tenth. 
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Estimated  monthly  discharge  of  Twnbighee  River  at  Columbus^  Miss. ,  for  1903, 

[Drainage  area,  4,440  square  miles.  ] 


Month. 


Jannary . . . 
February  . 

March 

April 

May 

June 

July 

August  --. 
September 
October  ... 
November 
December . 


Discharge  in  pecond-feet. 


Run-ofT. 


Maximnm.    Minimum.        Mean. 


19,140 

89, 030 

32,400 

6,620 

19,650 

6.030 

2,760 

2,060 

380 

340 

1,580 

1,420 


The  year. 39,030 


4,710 

12, 105 

6,380 

2,580 

1,580 

1,135 

520 

425 

220 

,  260 

470 

570 

220 


12, 300 

27,631 

20,465 

4,828 

6,250 

3,439 

1.084 

1,139 

281 

300 

961 

770 


6,621 


,    Second- 
feet  per 
sqnare 
mile. 

Depth  in 
inches. 

2.77 

8.19 

6.22 

6.48 

;        4.61 

5.32 

1.09 

1.22 

1.41 

1.68 

.77 

.86 

.24 

.28 

.26 

.80 

j           .06 

.07 

.07 

.08 

.22 

.25 

.17 

.20 

1.49 

1 

19.88 

MISCELLANEOUS  MEASUREMENTS  IN  MOBILE   RIVER  DRAINAGE  BASIN. 

Little  River, — At  wagon  bridge  3^  miles  west  of  Cedar  Bluff,  Ala., 
this  stream  was  discharging  123  second-feet  on  July  2,  1903.  The 
bench  mark  is  the  third  crossbeam  from  left-bank  end  of  bridge. 
Elevation  is  27  feet;  gage  height,  1.60  feet. 

Chattooga  River, — At  wagon  bridge  at  Gaylesville,  Ala.,  this  stream 
was  discharging  325  second-feet  on  July  2,  1903.^  The  bench  mark  is 
top  of  plate  on  bottom  of  first  vertical  strut  from  left  bank.  Eleva- 
tion, 28  feet;  gage  height,  2.05  feet. 

Luxapelila  Creek, — At  Columbus  city  waterworks,  Columbus,  Miss., 
this  stream  was  discharging  272  second-feet  on  July  1(5,  1903.  The 
bench  mark  is  top  of  upstream  end  of  crossbeam  90  feet  from  right- 
bank  end  of  bridge.  Elevation,  26.45  feet  above  datum;  gage  height, 
3  feet. 
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ft 

Discharge  measurements  of  East  Cahaba  River  in  1903, 


Second-ft*'t. 


September  30 Deshazo's  mill,  near  Bridgeton,  Ala 

Do do 

November  12 do 

Do -  _    i  mile  above  Deshazo's  mill |  21 

Do ....'  Pledger's  mill 13.3 


30 
29 
2s 


Do 


3  miles  southwest  of  Leeds _ 6. 8 


PKARLi  RIVER  DRAIXAGE  BA8IX- 

Pearl  River  rises  in  the  eastern  part  of  Mississippi.  It  flows  south 
into  Lake  Borgne,  an  arm  of  the  Gulf  of  Mexico,  forming  part  of  the 
boundary  between  Louisiana  and  Mississippi.  The  United  Statt^s 
Geological  Survey  maintains  one  station  on  this  river.  It  is  located 
at  Jackson,  Miss. 

PEARL  RIVER  AT  JACKSON,  MISS. 

This  station  was  established  June  24,  1901,  by  K.  T.  Thomas.  It 
is  located  2  miles  from  the  Union  station  at  Jackson,  Miss.,  one-ei^bth 
mile  above  the  Alabama  and  Vicksburg  Railroad,  and  two  blocks  east 
from  the  end  of  the  South  State  street  car  line.  The  chain  gagre  is 
fastened  to  the  downstream  side  of  the  bridge  at  a  point  130  feet  from 
the  initial  point  for  soundings.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  41.91  feet.  The  gage  is  read  once  each 
day  by  James  Ilurst.  Discharge  measurements  are  made  from  the 
single-span  highway  bridge  and  from  an  approach  of  680  feet  of  iron 
trestle  on  the  left  bank.  The  initial  point  for  soundings  is  the  end 
of  the  bridge  on  the  right  bank.  The  channel  makes  a  90**  curve 
about  200  feet  above  the  bridge.  It  is  nearly  straight  for  about  one- 
fourth  mile  below  the  bridge.  The  right  bank  is  high  and  rocky  and 
does  not  overflow.  The  left  bank  is  of  cleared  ground  and  overflows 
at  about  20  feet  gage  height.  The  width  of  the  stream  at  low  stages 
is  about  130  feet  and  at  flood  stages  about  900  feet.  The  bed  is  of 
sand  and  gravel  and  is  shifting.  The  current  velocity  is  moderate, 
but  is  not  well  distributed,  and  is  broken  by  an  old  pier  and  some 
short  piles  under  the  bridge.  At  low  stages  the  discharge  can  be 
measured  by  wading  about  one-fourth  mile  above  the  bridge.  The 
bench  mark  is  the  downstream  end  of  the  top  of  the  iron  crossbeam, 
120  feet  from  the  right-bank  end  of  the  bridge.  Its  elevation  is  39 
feet  above  gage  datum.  The  elevation  of  the  bridge  floor  at  the  same 
point  is  40.15  feet  above  gage  datum. 
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The  observations  at  this  station  daring  1903  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 

Discharge  measurements  of  Pearl  River  at  Jackson,  Miss.,  in  190S, 


Date 

. 

£ 

Lydrogrrapbei 

p. 

: 

Gacre 
height. 

DifiK!harge. 

1 

Feet. 

Second-feet. 

March  10 

J. 

M.  Giles.. 

24.00 

16,050 

JnlylS 

. 

.  .do  . 

... 

— . « - 

4 

.15 

1,348 

Jtdy  14. ._ 

.do 

5.87 

1,988 

September  24 

-   _          -    - 

..do  . 

-  - .  - 

.80 

128 

Do 

..do  . 



1 

.78 

1 

142 

Mean  daily  gi 
Day. 

ige  fie 

Jan. 
10.90 

ight,  i 

Feb. 
6.70 

n  feet 

Mar. 
26.00 

,o/P 

Apr. 
12.60 

earl  River  at  Ja 
May.  Jnne.  July. 

ickson,  Miss.,f( 
Aug.  Sept.  Oct. 

• 

2.00     2.20     0.70 

>r  m)3. 

Nov. 

Dec. 
0,30 

1. 

2.80 

2.80 

1.70 

\  0.30 

2. 

13.80 

7.40 

25.10 

10.90 

2.70 

2.30 

1.80 

2.00     2.00 

.70 

1    .30  '      .30 

3 

14.90 
15.20 

12.20 
13.40 

24.20 
23.00 

9.80 
9.20 

2.60 
2.60 

2.20 
2.20 

1.80 
1.90 

1.80  ^   1.90 
1.70  '   1.80 

.70 
.70 

'    .30  <      .30 

4. 

!    .30,      .80 

5.. 

15.80 

14.60 

22.40 

8.50 

2.50 

2.10 

2.00 

1.50  1   1.60 

.70 

.30        .40 

6. 

16.60 

15.80 

21.80 

7.80 

2.50 

2.20 

2.10 

1.60  1   1.60 

.70 

.30  .      .60 

1  -  ^ 

16.00 
16.00 
15.90 
15.00 

19.00 
23.00 
23.40 
24.60 

21.60 
21.60 
23.60 
23.90 

7.10 
6.70 
6.10 
5.70 

2.40 
2.40 
2.50 
2.50 

2.20 
2.30 
3.50 
8.40 

2.20 
2.80 
2.40 
2.60 

2.60 
2.60 

1.60 
1.30 

.70 
.60 
.60 
.60 

.80        .60 

8 

'    .30i      .80 

9 

2.80  '   1.20 
2.90     1.20 

.80 
.30 

.90 

10. 

.90 

11. 

15.60 

27.50 

24.70 

6.20 

2.40 

2.50 

2.70 

3.60     1.10 

.60 

.30 

1.00 

12- 

15.40 

80.40 

24.90 

6.00 

2.40 

2.40 

2.80 

4.40  ,   1.10 

.60 

.    .30 

1.00 

13. 

14.00 

32.50 

25.20 

5.80 

2.60 

2.80 

2.70 

4  50 

1.00 

.60 

.80 

1. 00 

14. 

14.60 

33.70 

25.40 

4.60 

2.60 

2.80 

5.80 

4.60 

1.00 

.60 

.30      1.00 

15 

13.80 

33.60 

25.70 

4.40 

2.80 

2.40 

4.60 

4.60 

1.00 

.60 

'    .80      1.20 

16. 

18.40 

33.20 

25.90 

4.30 

3.00 

2.50 

4.80 

4.50 

1.00 

.50 

'    .80      1.20 

17.. 

L3.10 

33.10 

25.90 

4.50 

3.10 

2.80 

3.80 

4.60 

.90 

.50 

.80      1.30 

18. 

13.20 

32.80 

25.80 

4.70 

8.50 

2.20 

2.70 

4.00 

.90 

.50 

>    .30  1    1.30 

19.. 

18.10 

32.30 

25.30 

4.60 

4.00 

2.10 

2.50 

4.60 

.80 

.50 

.30      1.80 

ao.. 

13.00 

81.50 

24.60 

4.50 

4.40 

2.00 

2.40 

4.80 

.80 

.50 

.30  1    1.80 

21.. 

12.50 

80.90 

23.70 

4.30 

4.50 

1.90 

2.20 

5.10 

.80 

.60 

.30  '    1.80 

22.. 

11.40 

80.90 

23.70 

4.20 

4.20 

1.80 

2.00 

4.80 

.80 

.60 

.80      1.80 

^^ 

10.40 
9.50 

30.10 
80.00 

23.40 
22.80 

4.00 
3.80 

3.90 
3.70 

1.70 
1.60 

1.90 
1.70 

4.60 
4.30 

.80 

.80 

.60 
.60 

.30  ,    1.30 

24.. 

.30      1.40 

"^ 

8.40 
8.90 

29.80 
28.70 

21.90 
20.90 

3.60 
8.40 

3.60 
3.40 

1.70 
1.80 

1.60 
1.50 

4.10 
3.80 

.80 
.80 

.50 
.60 

.30      1.40 

26.. 

.30      1.40 

27.. 

7.80 

27.60 

19.60 

3.20 

3.30 

1.80 

1.50 

3.40 

.80 

.50 

.30      1.40 

28.. 

7.30 

26.70 

18.00 

3.00 

3.10 

1.70 

1.40 

8.00 

.80 

.50 

-    .30  1    1.40 

29.. 

6.80 

16.50 

2.90 

3.50 

1.70 

1.80 

2.70 

.80 

.40 

.30 

1.40 

»).. 

6.60 

15.30 

2.  HO 

2.70 

1.80 

1.20 

2.50 

.80 

.30 

.30  '    1.80 

:«.. 

6.60 

1 

13.80 

2.50 

1 

... . 

1.20 

2.80 

.3[) 

.80 

1.30 
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Rating  table  for  Pearl  River  at  Jackson,  Mi^.^from  January  1  to  December  SI, 

1903, 


Gate 
heignt. 

1 
Discharge. 

1 

Feet. 

Second-feet. 

0.3 

98 

.4 

103 

.5 

109     ' 

.6 

117     ' 

.7 

126 

.8 

136 

1 

.9 

148 

1.0 

162 

1.1 

177 

1.2 

194 

1.3 

214 

1.4 

235 

1.5 

257     ' 

1.6 

280    : 

1.7 

305     1 

1.8 

333 

1.9 

365 

2.0 

398 

2.1 

432 

Gage 

height. 


Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 

.3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 


Discharge. 


Second-feet. 

467 

503 

540 

580 

620 

660 

700 

740 

785 

830 

875 

920 

965 

1,010 

1,055 

1,100 

1,150 

1,200 

1,250 


height. 

Feet. 

4.1 

4.2 

4.3 

Discharge,  i    ^^W 


Second-feet. ^^ 


4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

5.0 

5.1 

5.2' 

5.3 

5.4 

5.6 

5.7 

5.8 

5.9 

6.0 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 


300 

a50 

400 
455 
510 
565 
620 
675 
730 
790 
a50 
910 
970 
030 
150 
210 
270 
330 
390 


Feet. 
6.1 

6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 
8.1 
16.0 
16.1 


Diacharge. 

Second-feet. 
2.450 
2,510 
2,570 
2,630 
2,695 
2,760 
2,825 
2,890 
2,955 
3,020 
3.160 
3,300 
3,440 

3,785 
3,810 
9,735 
9,815 


From  gage  height  8  feet  to  gage  height  16  feet,  differences  75  jwr  tenth;  above 
gage  height  16  feet,  differences  80  per  tenth.  Table  determined  by  one  floodmeas- 
urement  above  gage  height  6  feet. 

Estimated  monthly  discharge  of  Pearl  River  at  Jackson,  Miss,,  for  IfK/.*, 


Month. 


January.. 
February. 
March  . . . 
April 


Dichargre  in  second-feet. 


Maximum,  i  Minimum.      Mean. 


May 

June 

July 

August  - . . 
September 
October  . . . 


November 
December 


10,215 

23, 895 

17,735 

7, 185 

1,510 

1,010 

1,970 

1,850  • 

467  I 

126 

I 

98  : 

235  ' 


2,695  ' 

2, 825 

8.085 

700 

540 

280 

194 

257 

136 

98 

98 

98 


7, 0S2 

17,421 

15. 162 

2, 265 

821 

46S 


558 


1.023 
197 
115 

98 
ITS 


The  year ,      23, 895 


98 


3,7S2 
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EASTERN  MISSISSIPPI  lilVER  DRAINAGE. 

For  convenience  of  classification  the  drainage  areas  of  the  tributa- 
ries from  the  east  that  contribute  to  the  Mississippi  River  drainage 
have  been  grouped  together.  These  tributaries  var}^  widely  in  char- 
acter, as  regards  both  the  types  of  the  rivers  and  the  topography  of 
the  areas  which  they  drain.  Those  draining  the  comparatively  low 
rolling  country  adjacent  to  the  Valley  of  the  Mississippi  are  jws  a  rule 
sluggish  streams,  with  few  falls  of  importance,  while  the  upper  Ohio 
River  and  its  numerous  tributaries  drain  a  country  of  high  elevations, 
their  upper  courses  being  through  narrow  V-shaped  valleys,  with  fre- 
quent falls  and  with  high  rocky  banks.  Owing  to  the  steep  slopes  the 
run-off  is  rapid,  causing  sudden  fluctuations  in  the  streams  and  giving 
rise  to  the  high  floods  and  extreme  low  waters  for  which  the  Ohio 
basin  is  noted,  and  the  influence  of  which  is  felt  to  a  marked  degree 
even  in  the  flow  of  the  Mississippi  below  Cairo. 

In  this  report  these  drainage  areas  have  been  arranged  geographic- 
all}'  from  north  to  south,  and  the  Ohio  River  drainage  has  l)een 
divided  into  its  smaller  systems.  The  following  are  the  systems  from 
w^hich  the  United  States  Geological  Survey  has  obtained  data  during 
1903:  Those  which  enter  the  Mississippi  above  the  mouth  of  the  Oh  o 
are  Rum  and  St.  Croix  rivei*s  in  Minnesota;  Chippewa,  Black,  and 
Wisconsin  rivers  in  Wisconsin,  and  Rock  River  and  Illinois  River. 
Those  that  enter  the  Ohio  from  the  north  are  the  Wabash,  Miami, 
Muskingum,  Little  Miami,  Scioto,  and  McMahon  rivera,  Cross  Creek, 
Mahoning,  and  Allegheny  rivers.  Those  entering  the  Ohio  from  the 
south  are  the  Monongahela,  the  Kanawha,  the  Cumberland,  and  the 
Tennessee.     Entering  below  the  mouth  of  the  Ohio  is  the  Yazoo. 

MISSISSIPPI   RIVER  NEAR  SAUK   RAPIDS,  MINN. 

This  Station  was  established  by  W.  R.  lloag  April  23,  1903.  It  is 
located  about  1^  miles  south  of  Watab  station  on  the  Northern 
Pacific  Railroad  and  about  5  miles  north  of  Sauk  Rapids,  7  miles 
north  of  St.  Cloud.  The  gage  is  a  vertical  timber  fastened  to  a  post 
driven  into  the  bed  on  the  left  side  of  the  river.  It  is  read  daily  by 
Frank  McCrae.  Discharge  measurements  are  made  from  a  boat  run- 
ning on  a  3^g^-inch  cable,  which  is  securely  fastened  to  trees  on  both 
sides  of  the  river.  The  point  to  which  the  soundings  are  referred  is 
a  nail  head  in  the  root  of  a  tree  on  the  left  bank,  to  which  the  cable 
is  fastened.  The  channel  is  straight  for  4,000  feet  above  the  station 
and  for  600  feet  below.  Both  banks  are  high  and  not  subject  to 
overflow.  The  bed  is  regular,  of  sand  and  gravel,  and  is  probably 
permanent.  There  is  but  one  channel  at  all  stages.  The  channel  has 
a  width  of  about  625  feet  at  low  water  and  about  700  feet  at  high 
stages. 

Bench  mark  No.  1  is  the  top  of  a  large  pointed  rock  150  feet 
upstream  from  the  gage  and  10  feet  from  the  water's  edge.     Its  eleva- 
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tion  above  the  zero  of  the  gage  is  18.58  feet.  Bench  mark  No.  2  Ls  a 
|-inch  iron  stake,  driven  on  the  left  shore  between  the  cable  and 
bench  mark  No.  1.  Its  elevation  is  14.22  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  3  is  on  the  root  of  a  small  tree  on  the  left  bank 
just  below  the  cable.  Its  elevation  is  18.29  feet  above  the  zero  of 
the  gage.  A  short  distance  above  the  old  gage  is  a  large  rock  with  a 
vertical  face  at  an  elevation  of  14.45  feet  above  the  zero  of  the  gasre. 
Observations  of  the  river  height  can  be  made  by  determining  dis- 
tances from  the  top  of  this  rock  to  the  water  surface. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Mississippi  River  near  Sauk  Rapids^  Minn.,  iw  19(aJ. 


Date. 


Hydrographer. 


Mays W.  R.  Hoag 

Jnne  13 - - -do 

August  4 -do  . .  - 

September  9 E.  C.  Murphy 

Do :  Murphy  and  Stockman 

October  17 '  L.  R.  Stockman  _ - 


hei^t. 

Dischargvi. 

Feet, 

Second-feet, 

14.02 

7,841 

12.02 

6.471 

13.22 

7.914 

11.85 

5.015 

11.85 

5,043 

15.60 

17,448 

Mean  daily  gage  height y  in  feet,  of  Mississippi  River  near  Sauk  Rapids,  3ff«n., 

for  190S. 


Day. 

May. 

... . 

Jnne. 

Jnly. 

12.05 
12.15 
12.40 
13.15 
12.80 
12.60 
12.65 
12.75 
13.20 
13.40 
13.20 
13.10 
13.00 
13.20 
13.45 
13.10 
11.90 
11.90 
11.80 
11.65 
11.35 
11.55 
11.50 
11.55 
11.70 

Ang. 

Sept. 

11.80 
11.70 
11.90 
11.85 
11.85 
11.76 
11.66 
12.00 
11.85 
12.10 
12.66 
13.00 
13.80 
14.26 
15.25 
15.55 
16.66 
15.75 
15.70 
15.60 
15.46 
15.30 
15.00 
14.70 
14.60 

Oct. 

Nov. 

Dec. 

1 

13.85 
13.70 
13.60 
18.30 
12.95 
12.65 
12.60 
12.15 
12.26 
12.20 
12.15 
12.10 
12.06 
11.96 
11.80 
11.90 
12.00 
11.80 
11.85 
12.05 
12.00 
12. 10 
11.65 
12.00 
11.60 

12.80 

12.80 
12.70 
12.50 
12.90 
12.80 
12.60 
12.40 
12.05 
12.10 
11.75 
11.86 
11.70 
11.75 
11.75 
11.75 
11.70 
11.60 

13.30 
13.25 
13.45 
14.80 
L5.35 
16.10 
17.10 
17.05 
17.15 
17.10 
16.80 
16.60 
16.45 
18.15 
16.00 
16.85 
15.65 
15.65 
15.45 
15.20 
15.06 
14.85 
14.70 
14.50 
14.80 

12.85 

12.70 

12.70 

12.70 

12.70 

12.80 

12.50 

12.40 

12.40  1 

12.36 

12.30  ' 

12.20  ' 

12.20  ' 

12.06 

12.70 

2 

12  45 

8 

14.00 
14.05 
14. 15 
14.25 
14.85 
14.25 
14.20 
14.30 
14.80 
15.30 
15.75 
16.10 
16.25 
16.60 
15.50 
15.25 
15. 10 
14.95 
14.90 
14.85 
14.85 
14.90 
14.90 

1^45 

4 

12-45 

6 

12  28 

6 

11  60 

7 

11  96 

8 

11  96 

9 

11  96 

10 

12  13 

11 

12.45 

12 

12.28 

13 

14 

15 

12.2f< 
12.28 
12.45 

16 

12  as 

17 

12.66 

18 

12.45 

19 

12.37 

20 

11.40 

21 

11. 40 

22 

11  20 

28 

11  10 

24 

11.00 

26 

.... 

ll.UO 
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Mean  daily  gage  height y  in  feet  of  Mississippi  River,  etc. — ContinTied. 


Day. 

May. 

14.76 
14.66 
14.66 
14.50 
14.26 
14.06 

Jnne. 

11.76 
11.50 
11.45 
11.45 
11.40 

July. 

11.60 
11.90 
12.15 
12.30 
12.40 
12.46 

Aug. 

Sept. 

Oct. 

14.10 
13.  K> 
18.65 
18.50 
13.26 
13.00 

1 
Nov. 

1 

Dec. 

26 

12.00 
11.90 
11.90 
12.00 
12.20 
12.20 

14.50 
14.16 
13.80 
13.70 
13.45 

10.90 

27 

18.87 
13.91 
18.32 
12.78  ; 

1 

11.80 

28 

11.80 

29 

11.80 

30 

11.70 

31 

11.70 

1 

RUM  RIVER   DRAINAGE   BASIN. 

Rum  River  rises  in  Lake  Onamio  in  eastern  Minnesota,  flows  south 
and  enters  the  Mississippi  near  Anoka.  In  its  coui*se  of  about  100 
miles  it  has  a  total  fall  of  about  225  feet  or  an  average  fall  of  2.25  feet 
jper  mile.  This  stream,  though  not  very  large,  is  fairly  constant  in  its 
flow,  due  to  its  rising  in  the  Mille  Lacs  region,  and  there  are  several 
points  on  it  at  which  there  are  sudden  falls  of  from  10  to  20  feet,  con- 
sequently this  is  a  fairly  good  stream  for  water-power  purposes.  The 
L^nited  States  Geological  Survey  maintained  a  station  on  this  river 
during  the  early  part  of  1903  at  a  point  near  St.  Francis,  Minn.,  where 
its  drainage  area  is  1,330  square  miles. 

RUM  RIVER  AT  ST.  FRANCIS,  MINN. 

This  station  was  established  April  23,  1903,  by  W.  R.  Hoag,  and  is 
located  one-half  mile  from  St.  Francis,  Minn.,  and  one-half  mile  below 
a  dam  and  flour  mill.  The  gage  Is  a  vertical  1^  by  6  inch  board,  7 
feet  long,  and  is  read  once  each  day  by  R.  G.  Streetly.  Discharge 
measurements  are  made  from  a  boat  running  on  a  cable.  The  initial 
point  for  soundings  is  20  feet  from  the  center  of  the  tree  to  which  the 
cable  is  attached  on  the  right  bank.  The  channel  is  straight  for  1,000 
feet  above  and  400  feet  beloAv  the  station.  Both  banks  are  high  and 
not  liable  to  overflow.  The  bed  of  the  stream  is  of  rock  and  gravel, 
and  there  is  but  one  channel.  The  bench  mark  is  on  a  24-inch  tree, 
140  feet  upstream  on  the  north  bank  of  the  river,  and  is  at  an  eleva- 
tion of  6.46  feet  above  the  zero  of  the  gage.  The  station  was  discon- 
tinued in  August,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Rum  River  at  St.  FranciSy  Minn.,  in  1903. 


Date. 


Hydrographer. 


Gaee 
leignt. 


heig 


W.  R.  Hoag. 
..  -do  


April  23 

Hay  23 

July  31 - -- ..do 

September  5 do 


Feet.  • 
3.27 
2.»0 
3.42 
1.15 


Discharge. 


Second-feet. 

2,492 

2,605 

2,196 

703 
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Mean  daily  gage  height ^  in  feet,  of  Rum  River  at  St.  Francis^  Minn.,  for  i:*'*3. 


Day. 

Apr. 

May. 

2.70 

June. 

2.30 
2.35 
2.30 
1.80 
1.60 
1.50 
1.50 
1.50 
1.60 
1.60 
1.50 
1.50 
1.45 
1.45 
1.50 
1.50 

July. 

Aug. 

Sept. 

1 

Day. 

,  17 

18 

1 
Apr. ;  May. 

'  6.15 

'  5.30 

June. 
1.60 

July. 

Aug:. 

S«T*t. 

1 

1.30 

1.45 
1.50 
1.50 
1.45 
1.15 

3.80 

2 

• 
2.70 

2.75 

2.90 

2.95 

8.20 

3.20 

3.20 

3.15 

2.90 

1.40   

1.50 

1.60  j  3.60 
1.65  j  3.70 
1.60    3.85 
1.40  1  3.70 

1.30  1  aao 

1.20    3.40 

1.00     3.40 

.90    3..% 

3           

1  19 

'  4.80 

4 

1.60 
1.00 

20 

4.50 

6        

21 

4.10 

6  .             

1.60 
1.90 
2.60 
2.95 
3.40 

22 

'  3.20 

»•                   1 
1... . ... 

1   23 

'  2.90 

8     .                

.      24 

'  2.50 

1.35 
.05 
1.35 
1.25 
1.30 
1.35 

9....::.:;::i 

r 
25 

1 
2.40 

10 

3.01 

26 

3.00    2.50 
2.95     2.60 
3.(X)    2.40 
2.95     2.40 
2.80     2.35 
2.35 

.90 
.90 



11 1    ... 

2.80 

3.90    2.70 
4.45     2.35 
4.40     2.15 
4.35  !  2.00 

27 

12..      ;             2.80 

28 

1 
.90  1 

1.10  1 

13                  1          'art) 

29 

1   80 

14 i     .    . 

3.20 

1.25 

...... 

15  .  .  ..        ! 

3.60 
4.60 

4.20 
4.20 

1.80 

'   31 



1.45 

16 L_  _ 

1 

1 

1 

ST.  CROIX  RIOTER  DRAINAGE  BASIX, 

St.  Croix  River  is  formed  by  the  junction  of  Moose  and  Eau  Claire 
rivers,  both  of  which  rise  in  Douglas  Count 3',  Wis.,  flows  south, 
forming  for  most  of  its  course  part  of  the  boundar}'  between  Wiscon- 
sin and  Minnesota,  and  enters  the  Mississippi  near  Prescott,  Wis. 
This  river  has  a  rapid  fall  and  in  several  places  there  are  unusual 
opportunities  for  the  development  of  water  power.  Prominent  among 
these  are  Taylors  Falls,  Minn.,  and  St.  Croix,  Wis.  The  United 
States  Geological  Survey  has  carried  on  during  1903  measurements  of 
the  flow  at  Taylors  Falls,  where  the  drainage  area  is  6,370  square  miles. 

ST.   CROIX  RIVER  NEAR  TAYLORS  FALLS,  MINN. 

This  station  is  located  4:  miles  upstream  from  Taylors  Falls  and 
about  3^  miles  above  the  Falls  of  St.  Croix,  Wis.  The  gage  heights 
are  referred  to  four  iron  pins  on  the  right  bank  just  below  the  ga^ng 
station,  the  elevations  of  which  are  referred  to  the  datum  of  the  bench 
marks  of  the  St.  Croix  River  survey.     Their  elevations  are  as  follows: 

Fc«t. 

Pin  No.  1 - _. : 732.08 

Pin  No.  2. 734.54 

Pin  No.  3 7:^6.10 

Pin  No.  4 737.57 

A  large  number  of  measurements  were  obtained  during  1903,  and 
the  gage  w(is  read  daily  by  V.  H.  Caneday.  Discharge  measurements 
were  made  from  a  boat  held  in  place  by  a  wire  cable  stretched  across 
the  river  between  two  trees.  The  initial  point  for  soundings  is  a  ver- 
tical rod  on  the  left  bank.  The  channel  is  straight  for  about  800  feet 
above  and  1,000  feet  below  the  station,  while  the  banks  are  high  and 
can  not  overflow.     The  section  is  regular,  smooth,  and  permanent, 
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and  the  velocity  is  never  sluggish,  making  this  on  the  whole  a  sta- 
tion at  v/hich  good  results  are  obtainable.  Its  drainage  area  at  this 
point  is  6,370  square  miles. 

The  observations  at  this  station  during  1903  have  l)een  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

jyincharge  vieaanrements  ofSf.  Croix  River  near  Taylor^  Falls,  Afinn.^in  1003. 


Date. 


Hydrographer. 


May  22 I  E.  Johnson,  jr  . 

Angnst  11 W.R.Hoag  ... 

October  9 L.  R.  Stockman 


Gaee 
height. 


Discharge. 


Feet.         Second'/eet. 
4.00  10,747 

2.70  I  7,470 

8.84  10,244 


CHIPPEWA  iu\t:r  drainage  basin. 

Chippewa  Biver  rises  in  the  southeastern  part  of  Ashland  County, 
Wis.  It  flows  southwest,  emptying  into  the  Mississippi  near  Wabasha, 
Minn.  Its  principal  tributary  is  the  Flambeau,  which  enters  from  the 
east  in  Gates  Count}'.  During  the  latter  part  of  1 902  the  United  States 
Geological  Survey  began  systematic  measurements  in  this  and  other 
drainage  basins  of  Wisconsin. 

Gaging  stations  have  been  maintained  in  this  basin  on  the  Chip- 
pewa at  Eau  Claire,  and  on  the  Flambeau  at  Ladysmith,  Wis. 

CHIPPEWA  RIVER  NEAR  EAU   CLAIRE,  WIS. 

This  station  was  established  November  13,  1902,  by  L.  R.  Stockman. 
It  is  located  2  miles  below  Eau  Clair,  at  a  suburb  known  as  Shaw- 
town.  The  gage  is  a  vertical  board  fastened  to  the  downstream  side 
of  the  center  pier  of  the  highway  bridge.  The  gage  is  read  twice  each 
day  by  R.  F.  Duncan.  Discharge  measurements  are  made  from  the 
two-span  highway  bridge,  at  which  a  cable  has  been  installed  to  be 
used  as  a  stay  wire  for  flood  measurements.  The  channel  is  straight 
above  and  below  the  station,  and  the  current  is  swift.  The  right 
bank  is  protected  by  a  high  masonry  wall.  The  left  bank  is  low,  but 
the  water  is  confined  by  an  earthen  embankment.  The  bed  is  com- 
posed of  gravel,  with  a  few  rocks,  and  is  permanent.  There  are 
two  channels  at  all  stages.  The  width  is  450  feet  at  low  water  and 
500  feet  at  flood  stages. 

Bench  mark  No.  1  is  a  nail  in  the  top  of  a  6-inch  white-oak 
stump  which  is  attached  to  a  tree  still  standing.  It  is  located  about 
200  feet  east  of  the  road  and  200  feet  south  of  the  river.  Its  eleva- 
tion is  20.09  feet  above  the  zero  of  the  gage.  The  initial  point  for 
soundings  is  a  point  marked  by  two  nails  in  the  footway  at  the 
right  end  of  the  bridge,  also  marked  0  in  white  paint. 
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The  obseryatious  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Chippewa  River  near  Eau  Claire,  Wis,,  in  1903. 


Date. 


Jannary  17 . . 
February  10 . 

March  9 

April  6 

May  5 

Jane  15 

July  10 

August  20... 
September  5. 
October  13  .  _ 
November  24 


Hydrofinrapber. 


L.  R.  Stockman 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 


height 


Feet. 
4.15 

3.80 

4.85 

7.40 

11.85 
4.70 
9.25 
5.18 
6.20 

.8.77 
4.90 


Discharge. 


Seeamd'fttt. 
« 1,979 

« 1,778 

&8,818 

10,6d8 

26,458 

4,107 
17,167 

4,^6 

8,032 
15,087 

3.511 


a  Frozen. 


b  Partly  frozen. 


Mean  daily  gage  height,  in  feet,  of  Chippewa  River  near  Eau  Claire,  Wi^.,  for 

1902, 


Daj. 

Nov. 

1 
Dec. 

5 

4.50  1 
4.45 
4.00 
4.05  1 
4.05 
4.10  1 

4.25  1 

1 

6 

7 

8 

9 1 

10 1 

11 -. 

Day. 


12 

18 

14 

13.70 

15 

10.20 

16 

12.40 

17 

13.06 

18 

12.60 

Nov. 


Dec. 


4.20  , 
4.45 
4.25  I 
4.65  I 
4.25 
4.80  I 
4.10  I 


Day. 

Nov. 

Dec. 

19 

11.35     4.80 

20 

9.60 

4.25 

21 

8.50 

4.80 

22 

7.56 

4.25 

23 

7.40 

4.60 

24 

7.15 

4.70 

25 

7,00 

4.80 

Day.      j  Nov. 

26 '    6.45 

27 '    6.20 

28 1    6.00 

2d ,    5.75 

30 5.55 

81 ' 


Dec. 

4.90 
5.10 
4.60 
4.50 
4.85 
4.50 


Mean  daily  gage  height,  in  feet,  of  Chippewa  River  near  Eau  Claire,  Wis,  ^•f or 

1903, 


Day. 


1 
2 
8 
4 
5 
6 
r 
8 
9 
10 
U 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 
7.65 

Aug. 

Sept. 

4.30 

3.70 

3.20 

6.85 

12.80 

(a) 

5.05 

5.90 

4.35 

4.25 

3.76 

7.15 

13.10 

(«) 

8.05 

5.20 

6.45 

4.15 

4.10 

3.85 

7.46 

12.15 

(«) 

10.60 

5.86 

5.65 

4.20 

4.05 

3.90 

7.95 

11.85 

(«) 

18.50 

6.85 

5.85 

4.40 

4.10 

3.75 

7.85 

11.55 

(«) 

16.30 

7.60 

5.75 

8.90 

4.05 

3.75 

7.40 

10.90 

(") 

15.20 

9.10 

6.45 

4.15 

4.15 

3.85 

7.60 

10.30 

6.85 

ia75 

9.00 

5.85 

4.40 

4.16 

4.10 

7.90 

9.20 

5.45 

11.30 

11.06 

6.80 

4.20 

4.00 

4.60 

8.55 

9.15 

6.45 

10.80 

6.70 

8.00 

4.40 

3.86 

5.05 

8.00 

7.65 

5.05 

0.40 

7.56 

8.05 

4.80 

8.80 

5.80 

7.60 

8.95 

6.50 

10.10 

7.26 

9.15 

Oct.  ,  Not.  ■  Deo. 


6.90 
7.00 
7.85 
9.  SO 
11.25 
11.65 


5.55 
5.55 
5.45 
5.50 
5.25 
5.90 


11.60  15.15 
11.15    5.10 


11.86 

10.96 

9.95 


5.05 

5.00 
5.00 


1«) 
(«) 
(a. 

<«) 

(«) 
4.30 
4.65 
4.5i) 

4.a» 

4.70 
4.55 


«  Observer  absent. 
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Mean  daily  gage  height,  in  feet,  of  Chippewa  River,  etc. — Continned. 


Day. 

Jan. 
4.65 

Feb. 

Mar. 

Apr.  , 

1 

May. 

June. 
5.90 

July. 
9.95 

Aug. 

- 

6.75 

Sept. 

Oct. 

Nov. 

Dec. 

12 

3.85 

6.00 

8.15 

12.00 

12.86 

9.46 

5.00 

4.50 

13 

4.75 

8.90 

7.05 

7.70 

13.25 

9.26 

8.90 

6.85 

14.00 

9.00 

6.05 

4.70 

14 

4.eo 

3.90 

8.20 

7.65 

13.40 

3.75 

8.10 

6.90 

16.76 

8.80 

6.30 

4.86 

15 

4.86 

3.90 

8.05 

7.80 

13.85 

4.65 

7.80 

9.65 

17.85 

8.46 

6.40 

4.75 

16 

4. 80 

4.50 

7.00 

7.80 

11.86 

4.95 

7.20 

6.10  1  18.60 

7.76 

4.95 

4.70 

17 

4.20 

i.lO 

7.00 

7.60 

10.45 

4.95 

6.50 

6.80 

17.45 

7.70 

4.95 

4.60 

18 

4.30 

4.15 

7.66 

6.75 

9.90 

4.90 

8.80 

6.65 

16.60 

7.40 

4.25 

4.66 

19 

4.65 
4.40 
4.50 
4.85 
4.85 
4.45 

4.80 
4.25 
4.20 
3.85 
3.80 
4.15 

11.80 
18.95 
18.65 
12.65 
11.70 
10.45 

6.65 
6.85 
6.80 
6.65 
6.40 
6.40 

9.16 
9.15 
9.80 
9.60 
9.05 
9.10 

4.30 
5.15 
4.70 
4.20 
4.20 
4.15 

6.95 
6.70 
6.16 
6.70 
5.60 
6.00 

6.00 
5.10 
5.16 
7.60 
5.60 
6.10 

13.45 

11.80 

10.60 

9.95 

9.15 

7.80 

7.65 
7.06 
7.06 
6.76 
6.70 
6.66 

4.40 
4.16 
4.20 
4.35 
4.86 
4.96 

4.65 

20 

4.60 

21 

4.60 

22 

4.80 

23 

4.70 

24 

4.80 

25 

a.M) 

4.05 

9.40 

8.60 

9.85 

4.25 

9.20 

5.15 

7.60 

6.30 

4.95 

4.00 

26 

4.80 

8.90 

8.75 

6.55 

10.20 

4.15 

6.25 

6.25 

7.00 

6.15 

4.90 

4.40 

27 

4.10 

3.95 

8.40 

7.15 

12.50 

6.76 

6.06 

4.70 

7.65 

6.95 

485 

3.40 

28 

4.10 

3.85 

7.76 

7.00 

15.15 

4.20 

6.20 

5.45 

7.05 

6.10 

4.60 

3.70 

29 

3.85 

7.60 

7.30 

16.70 

4.60 

6.15 

6.60 

7.05 

6.10 

* 

8.60 

a) 

4.15 

7.16 

11.70 

16.10 

4.96 

6.16 

6.20 

7.05 

6.10 

3.60 

81 

4.25 

6.80 

6.10 

5.60 

6.90 

3.40 

Rating  table  far  Chippewa  River  near  Eau  Claire,  Wis, ,  from  March  IS  to 

December  1,  1903. 


Gage 
t^ight. 

Diacharge. 

1 

Gage 
height. 

1 
Discharge. 

,     Gage 
!  height. 

Discharge. 

Gage 
1  height. 

Discharge. 
Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

• 

Second-feet. 

Feet. 

Second-feet. 

!     Feet. 

8.8 

2,160 

5.7 

1 

6,290 

7.6 

11,310 

11.0 

28,310 

8.9 

2,840 

5.8 

6,580 

7.7 

11,610 

11.2 

24,070 

4.0 

2,580 

5.9 

6,770 

7.8 

11,910 

11.4 

24,880 

4.1 

2,780 

6.0 

7,010    ' 

7.9 

12,210 

11.6 

25,590 

4.2 

2,080 

6.1 

7,270 

8.0 

12,510 

11.8 

26,850 

4.8 

8,180 

1      6.2 

7,580    1 

8.2 

18,150 

12.0 

27,110 

4.4 

8,830    , 

6.8 

7,790 

8.4 

18, 790 

12.5 

29, 010 

4.5 

8,540    ! 

6.4 

8,050    1 

8.6 

14, 450 

13.0 

80,910 

4.6 

3,760 

6.5 

8,310 

8.8 

15, 130 

13.5 

82,810 

4.7 

8,980 

6.6 

8, 570 

9.0 

15,810 

14.0 

34,710 

4.8 

4,200 

6.7 

8,880 

9.2 

16, 530 

14.5 

86,610 

4.9 

4,420 

6.8 

9,090 

i      9.4 

17,250 

15.0 

38,510 

5.0 

4,640 

6.9 

9,850 

9.6 

17,990 

15.5 

40,410 

5.1 

4,860 

7.0 

9,610 

9.8 

18, 750 

16.0 

42,310 

5.2 

5,090 

7.1 

9,890 

10.0 

19,510 

16.5 

44,210 

5.3 

5,880    , 

7.2 

10, 170 

10.2 

20, 270 

17.0 

46,110 

5.4 

5,570 

7.8 

10,450 

10.4 

21,030 

17.5 

48,010 

5.5 

5,810    , 

7.4 

10,730    . 

10.6 

21,790 

18.0 

49, 910 

5.6 

6,050 

1 

7.5 

11,010        : 

10.8 

22, 550 
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Rating  table  for  Chippewa  River  near  Eau  Claire^  Wis,,  from  November  SO^  ir<*2 

to  March  12, 1003, 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge.  ' 

Gage 
height. 

Discharge. 

1 
hei^t. 

1 

Feet. 

Dischaiige. 

Second-feet. 

Feet. 

S€Cond'feet.\ 

Feet. 

Second-feet. 

1  Second-f^rft. 

3.2 

840     1 

4.0 

1,985    ' 

4.8 

3,610 

5.6 

1 

5,670 

3.3 

940 

4.1 

2,165 

4.9 

3,850 

5.7 

5,930 

3.4 

1,055 

4.2 

2,345    ! 

5.0 

4,110 

1      5.8 

,       6,190 

3.5 

1,190     ' 

4.3 

2,535 

5.1 

4,870 

5.9 

6,450 

3.6 

1,335     1 

4.4 

2,735 

5.2 

4,630 

6.0 

,       6,710 

1 

3.7 

1,490  ; 

4.5 

2,940 

5.3 

4,890 

3.8 

1,655 

4.6 

3,150    t 

5.4 

5, 150 

3.9 

1,825 

4.7 

3,370 

5.5 

5,410 

i 

To  be  used  only  when  river  is  frozen. 

Estimated  monthly  discharge  of  Chippewa  River  near  Eau  Claire,  Wis. 

[Drainage  area,  6.740  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


November  « 
December  ^- 

January 

Februarv  .. 

March 

April  

May  <'■ 

June<^ 

July 

August 

September  . 

October 

November  . 
December . . 


1902. 


Minimum. 


1903. 


3, 730 

2,940 

34, 520 

25, 970 

44, 970 

36, 990 

39, 650 

23, 500 

51,810 

25, 780 

5, 930 

3,980 


1,190 

995 

840 

8,050 

11,460 

2,070 

4, 750 

3,980 

6,170 

6,770 

2,830 

1 ,  055 


The  year '      51,810 


840 


Mean. 

Second- 
feet  per 
square 
mile. 

Depth  in 
inchest 

14, 835 

2.20 

1.39 

•    2,789 

.41 

.41 

2,593 

.38 

.44 

2,023 

.30 

.31 

11,573 

1.72 

1.98 

11,240 

1.67 

l.J^ 

24,761 

3.67 

4.23 

8,720 

1.29 

1.44 

14.698 

2.18 

2.51 

8,602 

1.28 

1.4.S 

19,584 

2.90 

8.34 

13, 524 

2.01 

2.32 

4,562 

.68 

.76 

2,855 

.42 

1.54 

.48 

10, 395 

21.  a> 

« 13  to  29,  inclusive.       '» 5  to  31,  inclusive.       <•  May  31,  estimated.        d  i  to  4,  inclusive,  estimated. 

FLAMBEAU  RIVER  NEAR  LADYSMITH,  WIS. 

This  station  was  established  February  13, 1903,  by  L.  R.  Stockman. 
It  is  located  three-fourths'mile  south  of  the  Minneapolis,  St.  Paul 
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and  Saalt  Ste.  Marie  Railroad  station,  three-fourths  mile  south  of 
Ladysmith,  and  one-half  mile  below  the  dam  of  the  Menasha  Pulp 
Company.  The  standard  chain  gage  is  fastened  to  the  upstream  side 
of  the  right  span.  The  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  25.40  feet.  The  gage  is  read  twice  each  day  by  J.  A. 
Newlun.  Discharge  measurements  are  made  from  the  three-span 
highway  bridge,  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  a  point  marked  by  two  nails  and  a  straight  white  line  at 
the  right  end  of  the  bridge.  The  channel  is  straight  for  about  500 
feet  above  and  below  the  station.  The  right  bank  is  low,  but  the 
overflow  passes  beneath  the  bridge.  The  left  bank  is  high  and  cov- 
ered with  trees.  The  gaging  section  is  broad  and  shallow,  with  a  bed 
of  small  bowlders,  gravel,  and  sand,  and  is  not  liable  to  shift.  The 
stream  is  divided  into  three  channels  by  the  bridge  piers.  The  chan- 
nels are  somewhat  obstructed  by  log  jams  during  the  rafting  season. 
The  bench  mark  is  a  cut  on  a  rivet  head  on  the  post  to  which  the  pul- 
ley of  the  chain  gage  is  attached;  When  the  gage  reads  zero  this 
mark  is  3G.28  feet  above  the  water  surface.  An  arrow  cut  on  the  iron 
guard  rail  is  exactly  opposite  the  10-foot  mark  of  the  scale  of  the 
chain  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  nieamirementH  of  Flambeau  River  near  Ladytmiith,  Wis,,  in  190S, 


Date. 


Hydrographer. 


Oaffe 
heignt. 


Dlachargre. 


February  13 . 

March  19 

Aprils 

May6 

Jnne  16 

July  11  

August  21 

September  10. 
October  23  .. 


L.  R.  Stockman 
do 


do 

do 

do 

do 

do 

E.G.  Murphy... 
L.R.  Stockman 


Feet. 

Second-feet. 

16.20 

«773 

18.95 

6  8,312 

17.40 

3,727 

18.97 

7,113 

16.00 

1,345 

18.10 

4,222 

16. 85 

2,681 

18.05 

5, 303 

17.21 

3,899 

a  River  frozen.  ft  Log  jam  below. 

Mean  daily  gage  fieight,  in  feet,  of  Flambeau  River  near  Lculysmith,  Wis.  ,for  1903, 


Day. 


1. 
8- 
3. 
4. 

5. 
6. 


Feb. 


Mar. 

16. 15 
16.60 
16.50 
16.10 
16.  J» 
16.50 


Apr.' 

May. 

June. 
19.80 

July. 

Aug. 

Sept. 

Oct. 
17.20 

Nov. 
16.  OJ) 

17.00 

18.30 

15.65 

17.00 

16.80 

18.40 

19.65 

16.15 

16.70 

17.30  '  16.25 

16.90 

18.60 

18.95 

17.25 

16.  K) 

17.60     15.85 

16.90 

19.05     18.60 

18.10 

16.30     19.65 

15.  ^^ 

17.05 

19.10     18.10  [18.90 

16.80     19.70  !  15.85 

16.40 

19.10 

17.55 

19.05 

16.90 

19.85 

16.85, 

Dec. 

15.00 
15.76 
15.95 
15.60 
15.80 
15.80 
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Mean  daily  gage  height y  in  feet,  of  Flambeau  River,  etc. — Continued. 


Day. 

Feb. 

Mar. 

16.60 
16.10 
16.50 
16.50 
16.05 
16.45 
16.85 
16.35 
16.60 
16.15 
16.20 
16.30 
18.25 
20.35 
19.30 
18.50 
18.45 
17.80 
17.60 
17.25 
17.00 
17.10 
17.00 
16.75 
16.60 

Apr. 

May. 

19.10 
18.80 
18.70 
17.96 
18.25 
18.80 
19.55 
19.80 
19.65 
19.55 
19.40 
19.45 
19.05 
19.20 
19.25 
18.85 
19.15 
18.90 
19.00 
19.55 
20.60 
21.45 
21.46 
21.20 
21.45 

June. 

July. 

Aug. 

18.20 
18.00 
17.90 
17.80 
17.70 
17.50 
17.30 
17.30 
17.20 
17.00 
17.00 
17.10 
16.90 
16.70 
16.80 
17.10 
16.80 
17.00 
16.90 
16.80 
16.70 
16.80 

Sept. 

Oct. 

Nov. 

Dec. 

7 

16.90 
17.45 
17.85 
17.25 
17.25 
17.30 
17.25 
17.50 
17.40 
17.20 
16.96 
17.00 
16.90 
16.85 
16.90 
16.65 
16.65 
17.30 
17.90 
17.25 
17.15 
17.20 
17.40 
18.45 

17.55 

19.20 

16.90 
17.30 
18.20 
18.20 

19.25 
19.26 
19.80 
19.36 

15.  UO 
15.66 
16.70 
16  85 
16.00 
15.85 
15.% 
15.80 
15.80 
l&i5 
15.80 
15.00 
15.50 
15.50 
15.46 
15.26 
15.40 
15.  «5 
15.45 
15.56 
15.86 
15.80 
15.80 
15.86 

16.95 

8 

17.30    18.85 

15.80 

9 

16.95 

18.70 

14. 7^) 

10 

16.60     18.60 
16.75     18.75 

,  16.311 

11 

18.00     18.96 

16.  S 

12  ..                

16.80 

18.55 

18.40 
19.00 
19.80 
20.40 
20.50 
20.50 
20.80 
20.00 
19.70 
19.30 
18.90 
18.50 
18.20 
18.00 
17.70 
17.86 
17.50 
17.80 
17.20 

18.65 
18.46 
18.26 
17.90 
17.85 
17.80 
17.50 
17.86 
17.25 
17.25 
17.16 
17.06 
17.00 
16.80 
17.00 
16.80 
16.55 
16.65 
16.06 
16.20 

16.30 

13 

16.30     18.90 
16.15     17.85 

16.  .30 

14 

16.45 

15 

16.00 
16.10 
16.05 
16.00 
15.90 
16.00 
15.90 
16.05 
16.00 
16.25 
16.00 
15.95 
16.40 
16.25 

16.35 
16.50 
16.05 
16.05 

17.70 
17.85 
17.60 
17.86 

16.55 

16 

16.36 

17 

16l«) 

18 

16.70 

19 

15.85     17.85 
15.80     17.20 
15.85     17.15 
15.95     16.70 
15.65     16.70 

16.60 

20 

16.67 

21 

16.67 

22 

16.67 

23 

16.66 

24 

15.90 
15.60 

16.70 
16.80 

i7.no 

25 

16.09 

26 

15.85      (a) 
15.60       (a) 
16.70       ra) 

16.66 

27 

16.50 

28 

16.10 

29 

15.95 
15.80 

(«) 
(«) 

16.!«) 

80 

16l80 

31 

16.70 

1 

1 

a  Chain  gage  stolen. 

Rating  table  for  Flambeau  River  near  Ladysmith,  Wis.,  from  March  19  to 

December  1, 1903. 


Gage 
height. 

Discharge. 

1 

Gage 
heiglit. 

1 
Discharge. 

Gage 
height. 

I 
Discharge.  ' 

Gajre 
height. 

1 
Diacharse.  . 

Feet. 

Second-feet. 

Feet. 

i^^econd-feet. 

Feet. 

Second-feet} 

Feet. 

1 
Second-feet, 

15.0 

530     , 

16.3 

1,765 

17.6 

4,280 

18.9 

7.140 

15.1 

555 

16.4 

1,925     ' 

17.7 

4,500     ' 

19.0 

7,360 

15.2 

600 

16.5 

2,085     ' 

17.8 

4,720 

19.2 

7,800 

15.3 

665 

16.6 

2,245     ' 

17.9 

4,940     1 

19.4 

8,240 

15.4 

745 

1     16.7 

2,405 

18.0 

5,160 

19.6 

8,680 

15. 5 

825 

16.8 

2,575     1 

18.1 

5,380 

19.8 

9,120 

15.6 

015     > 

16.9 

2, 755     1 

18.2 

5,600    1 

20.0 

9,560 

15.7 

1,010    ' 

'     17.0 

2,960 

18.3 

5,820 

20.2 

lO.OOO 

15.8 

1,110 

'     17.1 

3,180 

18.4 

6,040 

20.4 

10,440 

15.9 

,      1,220 

'     17.2 

,      3, 400 

18.'5 

6,260    \ 

20.6 

10,880     ! 

16.0 

1,340 

17.3 

3,620 

18.6 

6,480    1 

21.0 

11,760     j 

! 

16.1 

'       1,465    ' 

17.4 

3,840 

18.7 

6,700    1 

16.2 

1       1,610 

17.5 

1 

1 

4,060    1 

1 

18.8 

1 

6,920    , 

1 

1 
* 

Made  from  measurements  between  gage  heights  16  and  18.95  feet.    Cnrve  above 
and  below  these  joints  is  approximate.    To  be  used  only  for  open  river. 
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Estimated  monthly  discharge  of  Flambeau  River  near  Lady  smith,  Wis.,  for  1903, 

[Drainage  area,  K,1SQ  square  mllee.] 


Diflcharsre  in  second-feet. 


Month. 


Maxiznnm. 


10,330 
6,150 

12,750 
9,120 


January 

February  « 

March 

April 

May _ 

Jnne  _ 

Jiily  «>.... 

August  c 

September 10,6«0 

October 8,900 

November 1,685 

December _ 


Minimnm. 


833 
1,925 
5,050 

915 


1,765 

1,400 

530 


Mean. 


860 
2, 736 
3,266 
8,187 
2,749 
4,598 
3,431 
5,777 
4,807 
1,054 


Bnn-off. 


Second- 

teetper 

aqnare 

mile. 


0.41 
1.29 
1.54 
3.86 
1.30 
2.17 
1.62 
2.72 
2.27 
.50 


Depth  in 
inches. 


0.21 
1.49 
1.72 
4.45 
1.45 
2.02 
1.88 
3.03 
2.62 
.56 


"Fttbrnary  15  to  28,  inclosive.         &  Jnly  1  to  25,  inclusive.         c  August  10  to  ifl,  inclusive. 


BliACK  RIVER  DRAINAGE  BASIN. 

Black  River  rises  in  Taylor  County,  Wis.,  and  flows  southwest, 
emptying  into  the  Mississippi  about  20  miles  above  La  Crosse.  The 
United  States  Geological  Survey  maintained  a  station  on  this  river  at 
Melrose  during  part  of  the  year  1903. 

BLACK  RIVER  NEAR  MELROSE,  W^IS. 

This  station  was  established  November  12, 1902,  by  L.  R.  Stockman. 
It  is  located  1  mile  south  of  Melrose,  Wis.,  on  the  highway  bridge. 
The  river  at  this  point  flows  in  two  channels,  which  at  present  have 
practically  the  same  elevation.  The  gage  is  a  plain  staff,  graduated 
to  feet  and  tenths,  nailed  to  the  piling  of  the  bridge.  It  is  read  daily 
by  William  H.  Westfall.  The  channel  is  straight  both  above  and 
below  the  station  for  about  500  feet.  Both  banks  are  high.  The  bed 
of  the  stream  is  sandy  and  shifting.  The  initial  point  for  soundings 
is  a  nail  in  the  footboard  on  the  right  bank.  Bench  mark  No.  1  con- 
sists of  a  nail  driven  into  the  root  of  a  16-inch  black  oak  50  feet  west 
of  the  north  end  of  the  bridge;  elevation,  15.23  feet  above  zero  of  the 
gage.  Bench  mark  No.  2  is  a  nail  in  the  root  of  a  white-oak  tree  35 
feet  west  of  the  north  end  of  the  bridge.  Its  elevation  is  14.72  feet 
above  the  zero  of  the  gage.  This  station  was  discontinued  August  1, 
1903. 
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[NO.  81*. 


The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meamirenients  of  Black  River  near  Melrose,  Wis.,  in  liMKi, 


Date. 


Jannary  15 
February  7 

April  4 

May  1 

June  13 


H  y  drogi'apber . 


heiX     'Di-targ.. 


L.  R.  Stockman 
do 


do 
do 
do 


Feet. 
4.30 
4.30 
5.90 
11.00 
3.90 


10.931 
J*42 


a  Frozen. 


Mean  daily  gage  height,  in  feet,  of  BUck  River  near  Melrose,  Wis. 


1«02. 


1910. 


Day. 


Dec. 


Jan. 


1 

9                      

a 

4 

3.75 

5         

3.95 

6              

4.()U 

7         

3.W) 

8             

i.a5 

9              

4.*> 

10                  

4.ao 

11  

4.35 

12      

4.20 

13         

4.20 

14        

4.10 

15             

4. 1-) 

16           

4.10 

17          

4.00 

18               

4.00 

19          

4.05 

21) 

4.25 

21        

4.60 

Zi           

4.95 

23                   

5.80 

24          

e.ft'j 

iSi        

5.85 

2tt 

5.80 

27          

5.65 

28 

5.50 

29        

5.:J5 

30 

5.2rj 

81 

Feb. 


5.05 
5.00 
4.90 
4.75 
4,«0 
4.60 
4.50 
4.50 

{") 

4.40 

4.4(J 

4.40 

4.40 

4.40  ' 

(")    i 

4.:*)  I 

4.30  I 

4.30  ' 

4.30 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.20 

4.::o 

4.20 
4.10 


4.10 
4.10 
4.10 
4.10 
4.10 
4.20 
4.20 
4.20 
4.20 
4.20 
4.:jO 
4.25 
4.20 
4.20 
4.20 
4.10 
4.15 
4.00 
3.95 
3.90 
8.90 
4.00 
4.00 
4.00 
4.05 
4.10 
4.20 
4.:i5 


Mar.      Apr. 


4.30  I 

4.35 

4.40 

4.45 

4.60 

4. 75 

(«) 

6.25 

•8.20 

9.30 

9.70 

10. 75 

12.05 

12.55 

11.65 

9.85 

9.40 

10.35 

11.95 

13.40 

12.90 

11.40 

9.65 

8.U"i 

7.65 

6.a5 

6.  IK 

6. 55 

5. 70 

6.55 

5.30 


May.     June,  i  July.  ]    Anj^. 


5.10 
4.85 
5.30 
5.65 
5.90 
6.50 
6.65 
6.50 
6.20 
6.50 
5.60 

5.46 

5.60  I 

5.05  I 

6.85  I 

6.05  ! 

5.60  , 

6.00  ' 

5.15 

4.50 

4.65 

4.30 

4.30 

4.35 

4.65 

4.86 

5.00 

5.65 

6.80 


11.00 

10.00 

10.25 

10.50 

9.&5 

9.a'> 

8.15 

7.00 

6.95 

6.55 

6.10 

6.65 

10.60 

12.00 

10.90  [ 

9.15 

7.80  I 

6.55 

6.50 

6.40 

6.80 

5.90 

6.60 

6.70 

5.80 

5.95 

8.40 

11.85 

12.60 

10.95 

9.50 


,60 


6.00 
4.70 
4.40 
4.30 
4.25 
4.00 

4.  a) 

3.85 
3.95 
3.80 
3.80 
3.80 
3.70 
3.70 
3.70 
8.70 
3.7tJ 
3.70 
3.7t) 
3.60 
3.60 
3.50 
3.5f» 
3.60 
3.50 
8.50 


I 


I      » 


3.60  I 

6.70 
11.20  I 
10.90  I 
13.  a» 
12.30 
10.20 

7.9(» 

6.90    . 

7.40   . 

8.70    . 

7.20 

6.70 

6.21) 

5. 80 

5.»>  ' 

4.5U  : 

4.20    . 

4.IU    . 

4.00 

4.00    . 

4.00    . 

3.90    . 

3.90    . 

3.90    . 

3.75    . 

3.90    . 

4.20   . 

4.00    . 

3.80'. 


3L75 


8.7r> 


n  Observer  absent. 
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WISCOXSIX  RIVEll  DRAIXAGE  BASIN. 

Wisconsin  River  is  the  largest  river  in  the  State  of  Wisconsin.  It 
rises  in  the  northern  part  and  flows  south  through  the  central  por- 
t  ion  of  the  State  to  Portage,  where  it  turns  at  nearly  a  right  angle 
and  flows  west,  emptying  into  the  Mississippi  about  60  miles  above 
Oubuque. 

Gaging  st4itions  have  been  established  in  this  basin  at  Necedah, 
Muscoda,  and  Merrill.  These  stations  divide  the  river  into  three 
nearl}''  equal  reaches  of  about  00  miles  each,  so  furnishing  ample 
opi)ortunity  for  a  systematic  study. 

WISCONSIN  RIVER  AT  MUSCODA,  WIS. 

This  station  was  established  December  20, 1902,  by  L.  R.  Stockman. 
It  is  situated  three-fourths  of  a  mile  north  of  Muscoda  on  the  toll 
highway  bridge.  The  gage  is  a  horizontal  wire  with  a  scale  board 
graduated  to  feet  and  tenths  and  fastened  to  the  top  of  the  bridge. 
The  initial  point  for  soundings  is  on  the  left  bank,  at  the  end  of  the 
drawbridge.  The  channel  is  straight  for  1,500  feet  above  and  1,000 
feet  below  the  station,  and  has  a  width  of  al)out  800  feet,  broken  by  13 
piers.  The  right  bank  is  low  and  liable  to  overflow.  The  water  is 
confined  to  the  bridge  opening.  The  left  bank  is  high  and  rocky. 
The  bed  of  the  stream  is  rockj^  with  spots  of  gravel,  and  is  liable  to 
shift.  The  flow  is  moderately  rapid.  The  gage  is  read  twice  a  day  by 
Charles  H.  Lovell,  the  bridge  tender. 

Bench  mark  No.  1,  elevation  084  feet  above  sea  level,  bolt  in  south 
end  of  east  guard  rail  at  south  end  of  bridge.  Its  elevation  has  been 
determined  bj^  United  States  Geological  Survey  levels.  Bench  mark 
Ko.  2,  elevation  081.17  feet,  nail  In  root  on  north  side  of  20-inch  black 
oak  tree  standing  about  40  paces  south  by  east  from  the  south  end  of 
the  drawbridge:  Bench  mark  No.  3,  elevation  680.95  feet,  a  project- 
ing point  on  a  sandstone  rock  on  the  east  end  of  south  abutment,  near 
the  supporting  wheel  at  end  of  drawbridge.  On  the  vertical  face  of 
the  stone  is  an  arrow  pointing  upward  to  this  point.  The  stone  is  also 
marked  B.  M.  Bench  mark  No.  4,  elevation  684.25  feet,  a  point 
marked  X  on  foundation  stone  at  the  southeast  corner  of  Lampi's 
brewery.  The  15- foot  mark  has  an  elevation  of  668.62  feet.  There  is 
a  line  cut  on  the  girder  opposite  the  10-foot  mark.  This  station  was 
discontinued  December  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Wisconsin  River  at  Muscoda^  Wis.,  in  1903. 


Date. 


Hydrographer. 


G«ffe 
leient. 


heig: 


January  10 L.  R.  Stockman 

January  28 do 

March  26 do 

April  21 -do 

July  2 A.  C.  Lootz 

October  9 L.  R.  Stockman 


Feet. 

14.85 
14.65 
19.70 
16.25 
15.20 
18.38 


Discharge. 


Second-feet. 
«4,812 

«4,ew9 

38,182 

14,163 

5, 870 

18,954 


a  Partly  frozen. 
Mean  daily  gage  height,  in  feet,  of  Wisconsin  River  at  Muscoda,  Wis.,  for  19(C\ 


Day. 

Dec. 

1 
23. 

24. 

25.. 

Day.          , 

1 

Dec. 

Day. 

Dec. 

t 

Day. 

Dec. 

20 

15.00 
15.05 

15.00 

1 

-J 

15.06     20.. 

_  

14.80  '   20.. 
14.70  1   30. 
14.65   !  31.. 

...i      14.56 

21 

15.05 

iW 

14-75 

22 

14.65     28.. 

..-!      14.75 

1 

1 

1 

Mean  daily  gage  height,  in  feet,  of  Wisconsin  River  at  Muscoda,  Wis,,  for  190J. 


Day. 


1. 
2 
8. 
4. 
5. 
6. 
7. 
8. 


Jan. 

14.75 
14.85 
14.90 

14.  go 

14.90 
14.90 
14.80 
14.70 

9 1  14.65 

10 14.75 

11 '  U.ftS 

12 14.80 


Feb.  ,  Mar. 


14.65 
14.70 
14.65 
14.76 
14.76 
14.70 
14.75 

20 ,  14.80 

21 1  14.70 

22 14.75 

23 '  14.70 


13. 
14. 
16. 
16. 
17. 
18. 
19. 


24. 
25. 
26. 
27- 

28. 
20. 
30. 
31. 


14.80 
14.70 
14.75 
14.85 
14.85 
14.95 
14.80 
14.90 


14.90 
14.90 
14.96 
15.00 
14.90 
14.90 
14.86 
14.86 
15.00 
15.00 
15.05 
15.16 
15.20 
15.16 
16.05 
15.00 
14.85 
14.70 
14.70 
14.65 
14.70 
14.65 
14.70 
14.75 
14.75 
14.75 
14.95 
15.90 


15.85 

15.80 

16.70 

15.60 

15.50 

15.40 

15.55 

16.90 

15.70 

15.40 

16.20 

16.00 

15.05 

15.55 

15.76 

16.30 

16.50 

16.65  I 

16.96  I 

17.45  ! 

17.85 

17.98 

18.05 

18.85 

18.90 

19.72 

20.50 

20.37 

19.80 

19.27 

18.65 


Apr.    May.  !  June. 


18.06 
17.50 
17.25 
17.02 
16.75 
16.70 
16.60 
16.60 
16.32 
16.22 
16.20 
16.22 
16.80 
16.22 
16.12 
16.00 
16.00 
16.10 
16.20 
16.30 
16.35 
16.80 
16.12 
16.00 
16.90 
15.78 
15.70 
15.62 
15.67 
15.87 


15.97 
16.07 
16.98 
16.35 
17.15 
17.70 
17.95 
18.07 
18.22 
18.40 
18.40 
18.20 
17.80 
17.50 
17.45 
17.50 
17.90 
18.15 
18.26 
18.40 
18.20 
18.00 
17.46 
17.30 
17.45 
17.60 
17.75 
17.96 
18.20 
18.25 
18.40 


18.68 

'  18.05 

19.28 

I  19.65 

19.78 

I  19.62 

18.50 

I  17.75 

I  17.42 

17.07 

16.85 

I  16.65 

]  16.47 

'  16.22 

16.16 

16.05 

15.87 

16.82 

15.65 

15.66 

15.78 

15.63 

15.53 

15.45 

15.40 

15.48 

15.30 

15.13 

15.10 

15.23 


15.28 
15.18 
15.25 
16.18 
16.20 
17.00 
17.90 
18.40 
18.60 
18.90 
19.10 
19.06 
18.85 
17.68 
17.30 
16.96 
16.87 
17.46 
16.92 
16.66 
16.45 
16.26 
16.17 
16.06 
15.85 
15.66 
15.58 
15.60 
15.58 
15.48 
16.45 


Aug.    Sept.     Oct. 


15.40 
16.43 
15.80 
15.38 
16.63 
15.68 
16.56 
15.58 
16.05 
16.75 
17.33 
17.43 
17.28 
17.15 
17.23 
17.47 
17.47 
17.37 
17.13 
17.05 
16.96 
16.70 
16.58 
16.80 
16.23 
16.23 
16.43 
16.65 
17.08 
17.08 
16.98 


16.78 
16.68 
16.66 
16.83 
16.86 
16.78 
16.53 
16.50 
16.63 
16.86 
16.96 
17.12 
17.48 
17.88 
17.76 
17.83 
18.88 
18.90 
19.30 
19.80 
20.80 
22.28 
22.70 
22.43 
22.50 
21.88 
20.70 
19.95 
19.10 
18.35 


Nov.     Dec. 


18.05 
17.86 
17.75 
17.32 
17.30 
17.32 
17.47 
17.87 
18.40 
18.60 
18.60 
18.65 
18.85 
18.90 
19.00 
18. « 
18.35 
18.05 
17.90 
17.75 
17.47 
17.37 
17.27 
17.17 
17.00 
16.87 
16.72 
16.67 
16.60 
16.56 
16.55 


16.52 
16.42 
16.40 
16.32 
16.32 
16.30 
16.25 
16.17 
16.10 
16.10 
16.20 
16.20 
16.12 
16.10 
16.10 
16.05 
16.10 
16.15 
16.10 
16.32 
17.00 
17.05 
17.25 
17.30 
17.27 
17.12 
16.47 
16.40 
16.33 
16.30^ 


16.33 
16.25 
16.25 
16.  S 
16.22 
16.20 
16.35 
16.35 
16.40 
16.38 
16.30 
16.38 
1&32 

16.15 
16.15 
]6l25 
16.28 
16.42 
15.68 
15.62 
15.72 
15.73 
15.78 
15.72 
15.65 
16.40 
IB.  40 
16.40 
16.40 
16.41) 
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WISCONSIN  RIVER  NEAR  NECEDAH,  WIS. 

This  station  was  established  December  2,  1902,  by  L.  R.  Stockman. 
It  is  located  on  the  highway  toll  bridge  3  miles  east  of  Necedah,  Wis., 
and  3  miles  from  the  Chicago,  Milwaukee  and  St.  Paul  and  Chicago 
and  Northwestern  Railroad  stations.  Yellow  River  flows  into  the 
Wisconsin  about  4  miles  below  the  station.  There  are  islands  both 
above  and  below  the  station,  but  they  are  several  hundred  feet  away. 
The  gage  is  a  vertical  board  graduated  to  feet  and  tenths  and  fas- 
tened to  the  lower  end  of  the  center  pier.  It  is  read  twice  each  day 
by  Edw.  Bundy.  Discharge  measurements  are  made  from  the  two- 
span  highway  bridge  to  which  the  gage  is  attached.  The  initial  point 
for  soundings  is  a  point  over  the  right  abutment,  marked  by  a  nail  in 
the  floor  of  the  bridge  and  also  marked  zero  with  paint.  The  gen- 
eral direction  of  the  channel  is  straight  for  2,000  feet  above  and  below 
the  station.  The  velocity  is  rapid  and  rather  poorly  distributed  on 
account  of  an  ice  breaker  above  the  middle  pier  and  the  variation  in 
width  of  the  channel  just  above  the  bridge.  The  width  of  the  chan- 
nel at  ordinary  stages  is  about  325  feet,  broken  by  one  pier.  The  right 
bank  is  high  and  rocky;  the  left  bank  overflows,  making  the  width  of 
the  channeLfrom  500  to  600  feet.  Dunng  the  spring  floods  of  1903 
the  water  overflowed  the  turnpike.  The  right  side  of  the  bed  of  the 
stream  is  rocky,  but  the  remainder  is  sandy  and  liable  to  shift. 

Bench  mark  No.  1  is  a  nail  in  the  top  of  a  red-oak  stump,  2^  feet  in 
diameter,  about  60  feet  south  of  the  center  of  the  roadbed  and  about 
50  feet  from  the  river  at  ordinary''  stages.  Its  elevation  above  the 
zero  of  the  gage  is  12.99  feet.  Bench  mark  No.  2  is  a  nail  in  the  root 
of  a  large  cotton  wood  tree,  280  feet  south  of  the  bridge  and  about  80 
feet  from  the  river.  Its  elevation  above  the  zero  of  the  gage  is  11.90 
feet.  Bench  marks  Nos.  1  and  2  are  on  the  east  side  of  the  river. 
Bench  mark  No.  3  is  a  cross  on  a  large  sandstone  rock,  70  feet  south 
of  the  center  of  the  roadway  and  15  feet  west  of  the  water's  edge  on 
the  west  bank  of  the  river.  Its  elevation  above  the  zero  of  the  gage 
is  20.36  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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[2^0.  W- 


Diacharge  laeaaurenients  of  Wisconsin  River  near  Necedah.  Wis.,  in  liHtJ. 


Date. 


January  13 . 
February  5  _ . 
March  5 .  . . 

March  26 

April  2 

April  28.... 

June  12 

July? 

August  19  -  - 
September  4 
October  12  . 


Hydrographer. 


L.  R.  Stockman 

do -. 

do 

E.  Johnson,  jr  . 

L.  B.  Stockman 

do 


do 
do 
do 
do 
do 


a  Frozen. 


Oa 

helg: 


Kt. 


Feet 
5.65 
5.80 
5.80 

11.05 
7. 55 
6.50 
6.00 

10.  oO 
6.20 
5.30 
9.43 


Discharge. 


Seettnd-frf  *. 

«2.840 

«  2, 585 

a  2. 422 

21,2^ 

10, 187 

7.  lii 

5,SkS 

20,855 
6,962 
5.047 

12, 501 


Mean  daily  gage  height,  in  feet y  of  Wisconsin  River  near  Necedah,  Wis.,forlC*fjJ. 


Day. 


X./6C> 


1 

1 1 

2 

4.iK) 

3 '  4.85 

4 

6 

6 

'  5.10 

:   4.85 

4.75 

7 

i  4.70 

Day. 


8. 

». 
10. 
11. 
12. 
13. 


Dec. 

4.30 
4.85 
5.25 
5.20 
5.40 
5.25 


Day. 


Dec. 


Day. 


14 1  5.30  j   20. 

16 1  5.a'>  I   21. 

le I  5.e5  I   22. 

17 1  5.65  ii  23. 

18 

19 


Dec. 

5.45 
5.3t) 
5.31) 
5.40 


'  5.:«  |i  24 5.60 

5.50  I'  25 6.40 


Day. 


36. 
27. 

28. 
29. 
30. 
31. 


Dec. 

6.JI> 

aa> 

6.15 
6.(6 

6.d) 


Mean  daily  gage  height,  in  feet ,  of  Wisconsin  River  near  Necedah,  Wis.,  for  19(M. 


Day, 


Jan.    Feb. '  Mar.    Apr. !  May.  i  June 


1 

,  5.90 

2 

1  5.90 

3 

5  80 

4 

5.75 

6 

'  5.60 

«    .. 

!  5.70 

7 

'  5  65 

8 

'  5.45 

9 

,  5.60 

10 

1  5.50 

11 

1  5.45 

12.... 

5.50 

13 

14 

!  5.e5 

5.75 

15 

1  6.46 

5.75 

,  5.70 

5.90 

'  5.80 

I  5.75 

5.90 

I  5.80 

,  5.70 

5.60 

5.80 

o.  <5 

5.65 

5.90 

5.80 

I  5.  id 


5.75 
5.60 

5.85 


5.80 


5.75 
5.80 
5.90 
5.50 
5.50 
6.25 
6.40 
7.05 
7.(!5 
6.75 

7.  a) 


7.70 

6.a5 

7.55 

8.30 

7.a5 

9.35 

7.60 

9.75 

7.40 

9.95 

7.25 

10. 15 

7.15 

10.05 

7.20 

9.70 

7.10 

9.a) 

7.25 

8.80 

7.05 

8.25 

6.90 

8.15 

6.80 

8.45 

6. 75 

9.05 

6.80 

9.80 

10.55 
9.85 
8.85 
8. 15 
7.60 
7.40 
7. 15 
6.85 
6.65 
6.55 
6.20 
6.00 
6.15 
5.85 
5. 70 


July. 


4.70 

4.60 

7.70 

8.90 

10.10 

10.00 

10.60 

10.60 

9.70 

8.40 

7.80 

7.50 

7.10 

6.70 

6.55 


Aug.  i  Sept.    Oct.    Nov.    Dee 


4.80 
4.95 
4.75 
4.80 
4.85 
5.65 
6.65 
7.75 
8.00 
7.70 
7.50 
7.20 
6.90 
6.70 
6.70 


5.20 
5.50 
5.40 
5.30 

5.  a) 

5.40 
5.60 
6.10 
6.10 
6.80 
7.30 
7.30 
7.20 
8.60 
10.90 


7.10 
6.60 
6.80 
6.80 
7.05 
8.30 
9.06 
8.95 
9.15 
9.80 
9.80 
9.35 
8.90 
8.30 
7.90 


5.70 
5.55 
5.70 


n..-j5 


5.45 
5.30 
o.m 
5.35 
5.30 
5.25 

5.ai 
5.  a) 

5.30 
5.35 


5-») 
6.d) 
6.ft» 
7.1« 
6.«» 
6.H> 
H.W 
6. 711 
6.51) 
6.*» 
6.  at 
6.(1) 
'1 4.1'.) 
4.40 
4.')if 


a  River  frozen  December  13  to  31. 
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Mean  daily  gage  height,  in  feet,  of  Wisconsin  River,  efc— Continued. 


Day. 


Jan.    Feb.    Mar.    Apr.    May.   Jane.  July.   Aug.   Sept.    Oct.   Nov.    Dec. 


16 5.H0 

17 5.65 

IS 5.55 

IW 5.45 

ai 5.75 

21 5.65 

&! 5.55 

23 S.J-S 

24 S.HT) 

25 a.m 

2« 5.65 

27 i  5.85 

2S 5.H0 

29 5.70 

30: 5.80 

31 5.80 


5.65  7.75 
5.65  8.35 
5.55  8.70 
5.75  8.85 
5.70  10.00 
5.70  11.40 
5.65  12.70 
5.55  13.55 
5. 70  12. 85 
5.65  '  11.80 
5.65  I  10.90 
5.70  10.06 
o.8o      9.36 

'    8.«5 

8.50 

8.00 


6.05 
7.10 
7. 25 
7.10 

e.flo 

6.50 
6.55 
6.30 
6.J!0 
6.06 
'6.10 
6.a5 
6.50 
6.85 
6.60 


10.10 
9.90 
9.35 
8.70 
8.30 
7.95 
7.90 
7.75 
4.45 
7.35 
7.60 
8.00 
8. 70 
9.55 
10.55 
11.  a) 


5.45 
5.S> 
5.60 
5.45 
5.25 
5. 15 
4.90 
5.20 
4.95 
4.70 
4.80 
4.75 
4.80 
4.70 
4.85 


6.25 

6.40 

6.00 

6.20 

6.10 

6.40 

5.90 

6.10 

6.00 

5.70 

5.90 

5.90 

5.01) 

5.40 

5.40 

5.10 

5.20 

5.10 

5.30 

5.40 

5.30 

5.20 

5.00 

5.30 

5.10 

5.30 

5.00 

5.20 

4.90 

5.00 

4.80 

5.00 

12.50 

13.40 

14.60 

14.60 

14.60 

1.3. 80 

12.70 

11.40 

10.60 

9.90 

8.70 

8.15 

7.95 

7.65 

7.55 


7.66 
7.55 
7.25 
6.95 
7.00 
6.95 
6.56 
6.40 
6.40 
6.30 
6.10 
6.05 
5.a5 
6.00 
5.80 
5.70 


5.25 

'  5.35 

'  4.90 

4.90 

5.00 

5. 10 

5.05 

4.95 

5.20 

5.20 

1  5.05 

5.00 

,  5.15 

'  5.00 

5.40 


4.40 
4.00 
4.40 
4.30 
6.  CO 
4.80 
4.90 
4.90 
4.80 
4.70 
4.70 
4.90 
4.80 
4.90 
4.90 
4.90 


Rating  table  for  Wisconsin  River  near  Necedah,  Wis.  .from  March  10  to  July  5,  J90J, 


Gage 
height. 

Diacharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Sectmd-feei. 

Gaee 
height. 

Discharge. 
Second-feet. 

Gage 
height.   , 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Feet. 

4.6 

3,400 

5.9      ; 

5,680 

7.2 

9,160 

9.0 

14,800 

4.7 

3,540 

6.0 

5,900 

7.3 

9,460 

9.2 

15,440 

4.8 

3,690 

6.1 

6,130 

7.4 

9,760 

9.4 

16, 080 

4.9 

3,840 

6.2 

6,370 

7.5 

10,060 

9.6 

16, 720 

5.0 

4,000 

6.3 

6,620    ' 

7.6 

10,360    ; 

9.8 

17,360 

5.1 

4,160 

6.4 

6,880 

7.7 

10, 670 

10.0 

18, 000 

5.2 

4,320 

6.5 

7,150    . 

7.8 

10, 980 

10.5 

19,600 

5.3 

4,490 

6.6 

7,430 

7.9 

11,290 

11.0 

21,200 

5.4 

4,670 

6.7 

7,710 

8.0 

11,600 

11.5 

22, 920 

5.5 

4,860 

6.8 

8.000    1 

8.2 

12, 240 

12.0 

24,670 

5.6 

5,060 

6.9 

8.290 

8.4 

12, 880 

13.0 

28, 360 

5.7 

5,260 

7.0 

8,580 

8.6 

13,520 

. 

5.8 

5, 470 

t.  1 

8.870 

8.8 

14, 160 

Flood  in  Jnly  changed  channel. 


190 


STREAM   MEASUREMENTS   IN   1903,  PART   II. 


[!ro.9B. 


Rating  table  for  Wisconsin  River  near  Necedahj  Wis.,  from  July  6  to  Decembtr 

12,  1903, 


Gaee 
height. 

Discharge. 

1 

1 

Gaffe 
1  height. 

1 

1 

Discharge. 

1 

Gage 
height. 

1 
Discharge. 

Gage 
hei^t. 

Diachargv. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

1 
Secondrfeet.\ 

1 

Fett. 

Sccond^ftrt. 

4.8 

4,200 

6.1 

6,730 

7.4 

10,440 

9.4 

17,160 

4.9 

4,350 

6.2 

6,970 

7.5 

10, 760 

9.6 

17,a40 

5.0 

4,510 

6.8 

7,220 

7.6 

11,080    1 

9.8 

18,520    ' 

5.1 

4,680 

6.4 

7,480 

7.7 

11,410    : 

10.0 

19,200 

5.2 

4,860 

6.5 

7,750 

7.8 

11,740    ' 

10.5 

20,900    1 

5.3 

5,040    ' 

6.6 

8,080 

7.9 

12,070 

11.0 

22,600    , 

5.4 

5,230    ! 

6.7 

8,320 

8.0 

12,400    ! 

11.5 

1 

:^,300 

5.5 

5,430 

6.8 

8,620 

8.2 

13,080    i 

12.0 

26,000 

5.6 

5,680    1 

6.9 

8,920 

8.4 

13,760 

12.5 

27,700 

5.7 

5,840 

7.0 

9,220 

8.6 

14,440 

13.0 

29,400    , 

5.8 

6,050 

7.1 

9,520 

8.8 

15,120 

14.0 

32,800 

5.9 

6,270 

7.2 

9,820 

9.0 

15,800 

6.0 

6,500    1 

7.3 

10,130 

1 

i 

9.2 

1 

16,480    . 

1 

1 

• 

Estimated  monthly  discharge  of  Wisconsin  River  near  Neoedah,  Wis.,  for  1(***a, 

[Drainage  area,  5,800  square  miles.] 


Discharge  in  second-feet. 


Month. 


Mazimnm.    Minimnm 


January _ 

February 

March  ^ 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-12  <^ 


Mean. 


30,450 
10,670 
21,200 
19,760 
21,240 
12,400 
34,840 
18,520 
5,945 
9, 520 


6,015 
7,570 
3,540 
3,400 
4,125 
4,860 
5,840 
4,350 
rf  5, 630 


02,600 

«2,550 

11,859 

8,322 

14,492 

6,897 

9,022 

6,648 

15,832 

10,586 

5,007 

^7,798 


Run-off. 


Second- 

feet  per 

square 

mile. 


0.45 

.44 

2.04 

1.48 

2.50 

1.19 

1.56 

1.15 

2.73 

1.88 

.86 

dl.84 


Depth  in 
inches. 


0.52 
.46 
2.35 
1.60 
2.88 
1.33 
1.80 
1.33 
3.ai 
2.11 
.96 
rf.60 


a  Estimated. 

<>  March  1  to  9,  incln.siye,  eAtimated. 


<"  December  13  to  31,  river  frosen. 
rf  Twelve-day  period. 


WISCONSIN  RIVER  AT  MERRILL,  WIS. 

This  station  was  established  Xovember  17, 1902,  by  L.  R.  Stockman. 
It  is  located  on  the  highway  bridge  in  the  city  of  Merrill,  Wis.,  three 
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l3lock8  from  the  Lincoln  County  court-house,  one-half  mile  from  the 
Ohicago,  Milwaukee  and  St.  Paul  Railroad  station,  and  1,000  feet 
l3elow  the  dam  of  the  electric  power  house.  Prairie  River  enters  about 
one-half  mile  above  the  station  and  there  is  an  island  about  600  feet 
l>elow.  There  is  a  vertical  gage  fastened  to  the  mill  abutment,  from 
\¥hich  part  of  the  gage  readings  for  1903  have  been  made.  June  17, 
1903,  a  chain  gage  was  established  on  the  bridge  and  made  to  read 
the  same  as  the  old  gage  at  the  mill.  It  is  fastened  to  the  guard  tim- 
l)er  on  the  downstream  side,  and  the  zero  is  marked  by  a  brass  screw 
driven  into  the  guai-d  timber.  The  fall  of  the  water  from  the  old  to 
the  new  gage  is  2.70-  feet  when  the  water  is  at  a  high  stage.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  23.60 
feet.  The  gage  is  read  twice  each  day  by  A.  F.  Lueck.  The  initial 
point  for  soundings  is  a  nail  in  the  footboard  at  the  left  end  of  the 
bridge,  opposite  the  center  of  the  iron  hand-rail  post.  This  point  is 
marked  ''zero."  Discharge  measurements  are  made  from  the  2-span 
highway  bridge,  to  which  the  chain  gage  is  fastened.  Each  span  of 
the  bridge  is  175  feet  in  length.  The  channel  is  straight  from  the 
dam  above  to  the  bridge  and  for  about  400  feet  below.  The  velocity 
is  rapid  and  the  surface  rough.  The  station  is  so  near  the  dam  that 
at  high  stages  the  velocity  is  affected  and  it  is  possible  that  the  bed 
of  the  stream  may  be  subject  to  slight  change,  although  it  is  of  rock 
and  gravel  and  is  very  rough.  The  channel  is  about  300  feet  wide  at 
at  low  stages  and  400  feet  wide  at  high  water.  Both  banks  are  high 
and  do  not  overflow.  Bench  mark  No.  1  is  a  cross  cut  in  the  sand- 
stone rock  in  the  bridge  seat  of  the  abutment  nearest  to  the  city.  Its 
elevation  above  the  zero  of  the  gage  is  16.25  feet.  This  bench  mark  is 
18.28  feet  below  the  United  States  bench  mark  located  at  the  comer 
of  the  engine  house  opposite  the  city  hall. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Diacharge  measurenienta  of  Wisconsiri  River  at  Merrill^  Wis. ,  in  1903, 


Date. 


Hydroirmpher. 


Gage 
leifiTnt. 


heigr 


January  20 L.  R.  Stockman 

February  16 do 

March  20 ' do  _ 

May  7.. _ \ do 

June  7  _ ' do 

July  18... _  do _ . . 

August  22 do 

September  11 E.  C.  Murphy . . 

October  24  .._.•_ !  L.R. Stockman 


4. 05 
3.70 
8.90 
6.85 
4.72 
5.70 
5.00 
6.50 
6.08 


Discharge. 

Second-feet. 
« 1,376 
« 1,250 
9,995 
7,893 
2,258 
2,993 
2,638 
5,614 
4,159 


"  Partly  frozen. 
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[?50.  ft*. 


Mean  daily  gage  height,  in  feet,  of  WiscoJisiii  River  at  Merrill,  Win.,  far  J'*ffJ. 


Day. 

'  Nov. 

1 
Dec.         Day. 

Nov. 
..   8.00 

Dec. 
3.85 

Day. 
22 

1 
Nov 

Deo. 
3.H) 

2-«. 

Day. 

Nov. 

ih^. 

10 

1 

4.00     16 

..     1.5.3 

ao6 

3.<« 

11 

'8.96      17 

..   8.80 

3.i« 

23 

..    1.05 

8.75 

25). 

.10 

z> 

12 

1 

4.00  '    18 

..   2.60 

8.90 

24 

..     .90 

3.85 

a). 

3.T«' 

13 



4.00     19 

..    2.06 

3.85 

25 

..    1.05 

4.05 

'  31. 

:17« 

14 

1 

'8.85     20 

8.65     21 

..   1.90 

4.05 

'  28 

.-     .55 

3.ft5 

16 

1 

..   1.90 

8.80 

27 

.J    .15 

3.90 



Mean  daily  gage  height,  in  feet,  of  Wiscojisiji  River  at  Merrill,  Win.,  fnr  ///"•;. 

I 
May.  June.  July.  Aug. '  Sept.    Oct.    Nov.    I^'. 


Day. 


8. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

m. 

27. 
28. 
29. 
30. 
81. 


Jan.  Feb. ,  Mar.  Apr. 


3. 


3. 


&5 
70 
85 
80 


5 

3. 

6 

3. 

7 

3. 

8 

3. 

9 

3. 

10 

3. 

11 

.3. 

12 

3. 

18 

3. 

..  3. 

.  4. 

..  4. 

..  4. 

..  4. 

..  4. 

..  4. 

..  3. 

..  3, 

.J  3. 

..:  3. 


40 

70 
75 
70 
65 
&5 
70 
70 
80 

iO 

65 
50 
70 
70 
20 
00 
85 
00 
00 
00 
10 
05 
00 
85 
95 
90 
85 


3.80 

8.70 

6.75 

3.80 

3.70 

6.70 

3.85 

8.80 

6.55 

3.80 

3.75 

6.66 

3.85 

3.80 

6.75 

3.85 

3.70 

6.70 

3.90 

3.80 

6.80 

3.80 

8.75 

6.90 

3.90 

3.75 

6.75 

8.85 

3.90 

6.70 

3.55 

4.05 

6.75 

3.a5 

4.20 

6.56 

3.75 

4.75 

6.06 

3.70 

5.00 

6.70 

3.75 

5.05 

6.75 

3.80 

5.05 

6.80 

3.90 

5.50 

6.85 

3.75 

5.55 

6.75 

3.55 

7.90 

7.10 

3.70 

8.35 

7.20 

8.65 

8.30 

7.10 

3.86 

8.00 

6.80 

3.45 

8.25 

6.75 

3.ft5 

7.50 

6.80 

3.70 

7.  as 

7.05 

3.70 

7.00 

6.10 

3.60 

6.65 

6.35 

8.a5 

6.05 

6.50 

6.80 

6.85 

6.45 
6.70 

6.60 

6.66 

8.30 

".".!!j 

1 

1 

1 

r 





5.15 

5.20 

■5.55 

K5.6O 

'  6.00 

6.45 

6.40 

5.a5 

'  5.35 

.   5.*> 

6.80  ! 
.    6.75  ' 


7.05 
7.ft5 
7.65 
8.70 
8.80 
8.70 
8.30 
8.10 
7.70 
7.00 
7.50 
7.J« 
6.30 
5.50 
6.00 
5.40 
5.50 
5.40 
5.15 
5.56 
4.65 
4.90 
5.40 
5.I0 
4.05 
5.10 
4.10 
4.50 
5.80 
4.50 
4.30 


4.80 
4.30 
4.90 
5.60 
6.5"» 
1.45 
7.S> 
7.25 
(«> 


I 


I 


5.50 
5.70 
5.80 
6.00 
6.10 
6.10 
6.50 
6.00 
0.80 
6.90 
9.10 
9.40 
10.00 
11.10 
11.50 
10.80 
10.10 
9.40 
8.90 
8.50 
8.10 
7.90 
7.70 
7.10 
7.20 
7.20 
7.aj 
6.40 
6.05 


m 


6.50 
5.90 
6.90 
7.85 
8.00 
7.80 
8.85 
8.:» 
8.35 
8.20 
7.70 
7.1s 
7.35 
7.10 
7.10 
6.75 
6.60 
6.60 
6.60 
6.35 
0.35 
6.35 
6.40 
6.15 
6.06 
6.00 
5.85 
5.75 
5.85 
5.J6 
5.00 


5.85 
5.60 
5.9) 
5.30 
5.30 
5. 75 

5.a> 

5.10 
5.30 
5. 10 
5..^) 
5.C5 
5.25 
5.25 
5.05 
5.50 
5.35 
4.65 
4.75 
4..S5 
4.75 
4.55 
4.(10 
4.70 
4.90 
5.S 
5.25 
4.{S 
4. 85 
5.06 


.J  I' 

vl" 


:>.  1", 


.V.2I 


.">.  i.'j 
-  r. 
4  .5 
4  ?• 

4.1-- 
4  s> 
.V:l« 
4  .V' 


r..  y 


5. 1" 

A  31 

5  ?■ 
4.H. 
4.'«*» 
5.1 

.Vi»» 
5.3' 

"i  .V» 

3.(1) 

5,.Ti» 

5.M» 
5,9' 


«  Chain  gajre  Ktolen. 


ROCK    RIVKU    DRAIXAGK    BA8IX. 

Rock  River,  with  its  tributaries,  the  Peeatoniea  and  Kishwauke^ 
rivers,  is  one  of  the  most  inipoi'tant  streams  in  Illiuois.  It  rises  in  the 
southeastern  part  of  Wisconsin,  flows  south  and  southwest,  and  enters 
the  Mississippi  just  below  Rock  Island,  111.     This  Hyer  has  much 
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power  already  developed  along  its  course,  and  there  are  several  i)oints 
at  which  large  water-power  plants  could  be  situated.  Two  stations, 
have  l>een  maintained  during  1903  by  the  United  States  Geological 
Survey  on  Rock  River — one  for  a  short  time  at  Rockton  above  the 
iiiouth  of  the  Pecatoni(^a  and  the  second  at  Rockton  below  the  mouth 
of  the  l^catonica.  This  latter  one  is  still  being  maintained.  A  sta- 
tion was  maintained  on  the  Catfish  River  at  Madison,  Wis.,  up  to 
August  4,  1903,  and  gage  heights  were  taken  of  Lake  Mendota  at  the 
same  place. 

The  drainage  area  at  the  station  above  the  Pecatonica  is  3,606 
squaiv  miles.  At  the  station  below  the  Pecatonica  it  is  6,150  square 
miles. 

ROCK  RIVER  BELOW  PECATONICA  CREEK  AT  ROCKTON,  ILL. 

This  station  was  established  May  13,  1903,  by  E.  Johnson,  jr., 
assisted  by  L.  R.  Stockman.  It  is  located  at  the  village  highway 
bridge,  one-half  mile  from  the  C-hicago,  Milwaukee  and  St.  Paul  Rail- 
road station,  1  mile  below  the  dam,  and  three-fourths  of  a  mile  below 
the  junction  of  Pecatonica  River  with  Rock  River.  There  are  small 
Islands  a  short  distance  above  and  immediately  below  the  station. 
The  chain  gage  is  located  on  the  firet  span  from  the  left  end  of  the 
bridge,  on  the  downstream  side.  The  gage  is  read  twice  each  day  by 
O.  T.  Bartholomew.  The  length  from  end  of  weight  to  marker  is  26.45 
feet.  Discharge  measurements  are  made  from  the  upstream  side  of 
the  five-span  highway  bridge  to  which  the  gage  is  attached.  The  ini- 
tial point  for  soundings  is  the  face  of  the  abutment  on  th(»  left  end  of 
the  bridge.  The  channel  is  straight  for  2,000  feet  above  and  1,000 
feet  }>elow  the  station.  Both  banks  are  high  and  will  not  overflow. 
The  channel  is  about  565  feet  wide  between  bridge  abutments  and  is 
broken  by  four  pici*s.  The  bed  of  the  stream  is  composed  of  small 
rocks  and  gravel. 

Bench  mark  No.  1  is  a  hammered  cross  on  the  top  stone  of  the  left 
abutment,  about  1  foot  from  the  bridge  shoe  and  1  foot  from  the  south 
edge.  Its  elevation  above  gage  datum  is  16.85  feet.  Bench  mark 
No.  2  is  the  top  of  the  west  end  of  the  south  rail  of  the  railroad  track, 
250  feet  north  of  the  nortli  end  of  the  bridge,  at  a  point  where  the 
sidewalk  on  the  west  side  of  the  street  crosses  the  track.  Its  eleva- 
tion above  gage  datum  is  16.49  feet. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  dii*ection  of  E.  Johnson,  jr.,  district  hydrographer. 
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[NO. «. 


Discharge  measurements  of  Rock  River  below  mouth  of  Pecatonica  Creek  at 

Rockton,  III. 


Date. 


May  13 

June  30 

Atignst  18... 
September  4, 
October  9  . . . 
November  9. 
December  10 


Hydrographer. 


L.R.  Stockman. 

A.  C.  Lootz 

L.R.  Stockman. 
F.W.Hanna... 

do 

do 

do 


he^t. 

Discharge. 

Feet. 

Second-fett. 

2.90 

2,522 

2.30 

1.51H 

4.07 

4,C11 

4.08 

4,607 

5.35 

7.464 

2.85 

2.874 

2.60 

2,:584 

Mean  daily  gage  height^  in  feet^  of  Rock  River  below  Pecatonica  Creek  at  Rockttm, 

III ,  for  190S, 


l>SLj,                                   June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

2 

8 

4 

2.50 
2.60 
2.90 
3.70 

4.10 

4.10 
4.00 
3.60 
3.20 
8.20 
8.10 
8.40 
a70 
4.80 
4.20 
8.80 
8.60 
3.50 
3.40 
3.40 
8.50 
3.40 
8.80 
3.60 
3.90 
4.30 
4.60 
4.40 

4.40 
4.30 
4.20 
4.10 
4.00 
3.90 
3.60 
3.60 
4.00 
4.10 
4.80 
4.60 
4.80 
6.00 
5.80 
5.70 
5.90 
6.00 
6.70 
6.30 
5.00 
4.80 
4.60 
4.40 
4.00 
8.90 
8.80 
4.00 
8.90  ; 

3.80  j 

1 

1 

3.70 

3.60 

8.70 

3.60 

3.70 

3.70 

4.70 

6.00 

5.40 

6.10 

6.00 

4.70 

4.60 

4.40 

4.40 

4.40 

4.30 

4.30 

4.00 

4.10 

4.00 

4.00 

3.80 

3.80 

3.60 

3.60 

3.50 

8.40  . 

8.30 

3.80 

8.10  ! 

1 

3.10 
3.20 
3. 2D 
8.10 
a  10 
3.00 
2.90 
2.  GO 
2.70 
2.60 
2.80 
2.90 
3.», 

a40 
aao 

8.30 
3.9) 
2.70 
3.00 
2.90 
3.00 
2.00 
2.90 
2.80 

2.ao 

2.50 
3.10 
2.70 
2.90 
2.90 

2?» 
2. HI 

6 

3.50 

^A\ 

6 ...J. 

7 

8 

9 

3.40 

'      3.40 

3.30 

8.00 

■:-..> 

10 

3.30 
8.50 
3.90 
4.70 
4.60 
4.10 
3.90 
4.00 
3.80 
5.20 
5.70 
6.20 
6.90 
7.20 
7.00 
6.70 
5.80 
4.60 
4.60 
4.10 
4.20 
4.20 

-  n» 

11 

Z'M 

12 

i.s* 

13 1      

li.^) 

14 

3.:4> 

15 1 

3.a» 

16 

a4i> 

17 

a.3> 

18 

atii 

19 

:i.T 

20 

3.:» 

21 1 

3.3> 

22 

3  i> 

23 

as* 

24 

'I.  Iv 

25 

au' 

26 1 

aa> 

27 

S.U 

28 2.40 

29 2.20 

30 2.70 

81 1 

a'i» 
ait» 
ah' 
aiM 

1 
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Rating  table  for  Rock  River  below  Pecatonica  Creek  at  Rockton,  III, y  from  May 

IS  to  December  :il,  1903. 


1 

Oaee 
height. 

1 

j  Discharge. 

Second-feet. 

Gage 
height. 

■ 

Discharge,  j 

1 

Gage 
height. 

Discharge.  1 
Sectmd-feet . 

1 

Gage 
height.   , 

Feet. 

Discharge. 
Second-feet. 

Feet. 

'     Feet 

Second-feet. 

Feet. 

2.2 

1,600 

3.5 

3,635     i 

4.8 

6,180 

6.1 

9,240 

2.3 

1,735 

3.6 

3,815 

4.9 

6,390 

6.2 

9,490 

2.4 

1,875 

3.7 

3,995     , 

5.0 

6,610 

6.3 

9, 740 

2.5 

2,015 

3.8 

4,180    , 

5.1 

6.880 

6.4 

9,990 

2.6 

2,160 

3.9 

4,365     , 

'      5.2 

7,050 

6.5 

10,240 

2.7 

2,305    * 

1      4.0 

4,555 

5.3 

7,280 

6.6 

10,490 

2.8 

2,455 

4.1 

4,745     ' 

5.4 

7,510  ; 

6.7 

10, 740 

2.9 

2,610 

'      4.2 

4,940 

5.5 

1 

7,750     ' 

6.8 

10,990 

8.0 

2,770 

4.3 

5,140 

5.6 

7,990 

6.9 

11.240 

3.1 

2,935 

4.4 

5, 345 

5.7 

8,240 

7.0 

11,490 

3.2 

8,105 

4.5 

5,550 

1 

;     5.8 

8,490 

3.3 

3.280 

4.6 

5,760 

5.9 

8,740 

3.4 

3, 455 

i      4.7 

5,970 

:      6.0 

1 

8,990  ; 

1 

Estimated  monthly  discfutrge  of  Rock  River  below  Pecatonica  Creek  at  Rockton, 

III.,  for  1903. 


[Drainage  area,  6,150 square  miles.] 


Discharge  in  secund  feet. 


Month. 


Maximum.    Minimum. 


Mean. 


Run-off. 


Second- 
feet  per     Depth  in 
square        inches, 
mile. 


July - \      11,990  2,015 

Angustl  and  9-31 ' _. 

September I        8,990  3,815 

October '        8,990  2,935 

November !        3,455  2,015 

December !        4,180  2,160 


5,584 
3,880 
5,578 
4,786 
2,712 
2, 795 


0.91 
.63 

.91 
.  78 
.44 
.45 


1.05 
.56 

1.02 
.90 
.49 


ROCK  RIVER  ABOVE  PECATONICA  CREEK  NEAR  ROCKTON,  ILL. 

This  station  was  established  May  18,  1903,  by  E.  Johnson,  jr., 
assisted  by  L.  R.  Stockman.  The  station,  which  has  since  been  dis- 
continued, was  located  on  the  highway  bridge  above  the  mouth  of 
Pecatonica  River,  about  1  mile  from  Rockton,  111.,  and  one-half  mile 
below  the  dam.  The  bridge  is  on  a  bend  in  the  stream  and  is  at  an 
angle  to  the  thread  of  the  current.  A  canal  takes  water  from  Rock 
River  and  discharges  it  below  this  station  but  above  the  lower  sta- 
tion.    The  chain  gage  was  located  on  the  downstream  side  of  loft 
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span  and  was  read  once  each  day  by  George  W.  Blackmar.  Dis- 
charge measurements  were  made  from  the  two-span  highway  bridge, 
to  whicli  the  gage  was  fastened.  The  face  of  the  abutment  at  the 
right  end  of  the  bridge  was  used  as  the  initial  point  for  soundings. 
Both  banks  are  high  and  the  bed  is  composed  of  gravel.  The  station 
was  discontinued  August  18,  1903,  on  account  of  being  subject  to 
backwater  from  Pecatonica  River  and  on  account  of  the  poor  condi- 
tions for  accurate  measurement.  No  bench  marks  were  established. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Rock  River  above  Pecatonica  Cre^k,  near  Roekton, 

III,,  in  1903. 


Date. 


Hydrographer. 


Gai 


(taee 
heigiit 


Discharge. 


May  13- . - L.  R.  Stockman 

July2.._ - -do 


Ffet.        .  Secnnd'feet . 
3.90  950 

3. 00  323 


Mean  daily  gage  height,  in  feet,  of  Rock  River  above  Pecatonicxi  Creek  at 

Rockton,  ni,,  for  1903. 


Day. 


JuDe.  Jnly.  Ang. 


Day.         June.  July. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 


I 


2.50 
2.80 
2.20 
3.10 
3.50 
3.il0 
4.10 
4.20 
4.30 
4.50 
4.70 


5.30 
5.20 
5.10 
4.90 
4.90 
4.70 
4.70 
4.80 
4.20 
4.40 
4.10 


12 

13 

14 

15 ' 

10 

17 

18 

19 1 

20 

21 

3.40 

22 

2.90 

5.20 
5.20 
4.80 
4.70 
4.60 
4.50 
5.60 
6.80 
6.70 
6.90 
7.40 


Aug. 


Day.         June.  Jnly.  Ang. 


4.10 
4.00 
3.90 
3.90 
4.90 
4.70 
4.60 


23. 

24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


3.20 
2.80 
2.80 
2.90 
2.90 
3.90 
3.20 
2.50 


70 
00 
50 
70 
40 
30 
90 
60 
40 


CAT.FISH   RIVER  AT  MADISON,  WIS. 

This  station  was  established  December  18,  1902,  by  L.  R.  Stock- 
man. The  gage  is  located  on  the  lower  side  of  tl\e  Main  Street  Bridge. 
An  additional  gage  was  maintained  a  few  blocks  away  at  the  outlet  of 
Lake  Mendota,  in  order  to  keep  a  record  of  it.s  water  surface.  Both 
gages  are  plain  staffs,  graduated  to  feet  and  tenths.  That  on  the 
bridge  is  nailed  to  the  middle  pier.  Both  gages  were  read  once  daily 
by  James  Mackin.  The  channel  is  straight  both  above  and  below  the 
station  for  over  1,000  feet;  it  has  a  width  of  55  feet  and  does  not  over- 
flow. The  bed  is  of  soft  material  and  is  overgrown  with  long  grass. 
The  flow  is  sluggish  and  is  affected  by  back  w^ater  from  Lake  Monona. 

Bench  mark  No.  .1,  elevation  assumed  1,000  feet,  is  the  water  table 
at  the  northwest  corner  of  Nievulir's  saloon.     Bench   mark  No.  :?, 
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elevation  1,004.4(3  feet,  water  table  at  the  west  corner  of  Ilaus- 
niann's  malt  house.  The  17- foot  mark  on  gage  at  Main  Street  Bridge 
has  an  elevation  of  902.15  feet.  Tlie  16- foot  mark  on  gage  in  Lake 
Mendota  has  an  elevation  of  907.27  feet,  or  7.19  feet  below  bench 
mark  No.  2.  The  16-foot  mark  at  the  dam  is  6. 12  feet  above  the  16-foot 
mark  of  Main  street  gage. 

This  station  was  discontinued  August  4,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Catfish  River  at  Madison,  Wis.,  in  190S. 


Date. 


Hydrographer. 


L.R.  Stockman. 
....do 


January  8 

January  27 

February  23 do 

March  30 do 

AprillS do 

July  21 E.G. Murphy 


Gage 
heignt. 

DiHcbarge. 

Feet. 

Second-feet. 

14.20 

«53 

14.10 

60 

13.95 

58 

15.00 

197 

14. 8,5 

174 

15.05 

35 

"Partly  frozen. 
Mean  daily  gage  height.,  in  feet ^  of  Catfish  River  at  Madison y  Wis.,  for  190i\ 


Day. 


Dec. 


Day. 


Dec. 


Day. 


Dec. 


18 1  13.9 

19 1  18.9 

30 '  13.9 

21 13.9 

22 13  9 


23 14.00 

24 14.10 

35 ;  14.10 

26 1  14.30 

27 14.30 


I  28 14.80 

j,  29 14.30 

I  30 14.30 

31 14.30 


Mean  daily  gage  height,  in  feet,  of  Catfish  River  at  Madison,  Wis.,  for  inoj. 


Day. 


Jan.     Feb. 


1 14.10 

2 14.10 

3 14.10 

4 14.10 

5 14.10 

6 14.00 

7 14.C0 

8 i  14.00 

9 !  14.10 


10 
11 
12 
13 
14 
15 
16 


14.10 
14.20 
14.20 
14.20 
14.30 
14.30 
14.30 


14.00 
14.00 
14.10 
14.30 
14.20 
14.20 
14.20 
14.10 
14.10 
14.10 
14.10 
14.10 
14.00 
14.00 
14.00 
14.10 


Mar. 

14.00 
14.10 
14.10 
14.30 
U.W 
14.:*) 
14.30 
14.30 
14.60 
14.60 
14.70 
14.80 
14. 70 
14.80 
14.70 
14.70 


Apr.    May. 


15.00 
15.  (X) 
15.00 
15.  (X) 
15.00 
15.00 
14.90 
14.90 
14.80 
14.80 
14.80 
14.90 
14.90 
14.90 
14.90 
14.90 


14.80 
14.55 
14.50 
14.50 
14.60 
14.60 
14.60 
14.65 
14.70 


Day. 


Jan. 


Feb.  Mar.  Apr.  I  May. 


17 14.80  14.10  15.10 

'  18 14.30  ;  14.10  15.20 

1» 14.30  I  14.10  15.30 

20 '  14.30  14.00  15.30 

I  21 '14.30  14.00  15.20 

j  22 14.30     14.00     15.20 

2) 14.30     14.00  I  15.30 

'  24 U.m     14.00  I  15.20 

25 14.30     14.00 '15.20 

23 14.20     14.a»     15.20 

27 '  14.20  '  14.00     15.10 

28 1  14.20     14.00  I  15.10 

29 1  14.10    '  15.10 

30 '  14.10  j 15.10 

31 14.10  ! 15.00 


14.90 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.80 
14.70 
14.65 
14.65 
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LAKE   MENDOTA   AT  MADISON,   WIS. 
Mean  daily  gage  lieight,  in  feet ^  of  Lake  Mendota  at  Madison,  Wis.,  for  19*12. 


Day. 


Dec, 


Day. 


Dec. 


Day. 


22. 
Z\. 
24 
25. 


I  20. 
,  27. 


12.3 
12.3 
12.4      28 
12.4  '   29 


12.5 
12.5 
12.5 
12.5 


31. 


Dec. 

li.5 
12.5 


Meai}  daily  gage  height,  in  feet,  of  Lake  Mendota  at  Madison^  Wis. ^  for  lit03. 

Jan.     Feb.     Mar. 


Day 


Jan.     Feb.  I  Mar.     Apr. 


1 j  12.60 

2 12.50 

3 1  12.50 

4 12.50 

5 1  12.50 

6 j  12.50 

7 12.50 

8 '  12.50 

« '  12.30 

10 12.30 

11 12.30 

12 '  12.30 

13 12.30 

14 '  12.30 

15 12.30 

16 '  12.80 


12.30 
12.:i0 
12.30 
12.3(1 
12.30 
12.50 
12.30 
12.30 
12. 3J) 
12.30 
12.30 
12.;iO 
12.30 
12.40 
12.40 
12.40 


12.40 
12.50 
12.50 
12.50 
12.50 
12.60 
12.50 
12.70 
12.80 
12.80 
12.80 
12.80 
12.80 
12.80 
12.80 
12.80 


12.80 
12.80 
12.80 
12.80 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 
12.70 
12.80 
12.80 
12.80 
12.80 
12.70 


May. 

12.50 
12.50 
12.50 
12.50 
12.50 
12.50 
12.45 
12.45 
12.40 
12.40 
12.35 
12.30 
12.30 
12.30 
12.25 
12.25 


Day. 


17. 
18. 
19. 
20. 
21. 


12.30 
12.30 
12.30 
12.30 
12.30 

22 12.30 

23 12.30 

24 '  12.30 

25 1  12.30 

26 '  12.30 

27 12.30 

28 '  12.30 

29 12.30 

30 i  12.30 

31 '  12.30 


12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 
12.40 


IL.L.INOI8   RIVKK   DUAIXAGK  HASIN. 

Illinois  River  is  formed  by  the  Desplaines  and  Kankakee  rivers, 
which  unite  about  4  miles  below  the  point  where  Dupage  River  enters 
the  Desplaines.  The  principal  tributaries  to  these  rivers  are  Ver- 
milion River,  which  enters  the  Illinois  proper  a  short  distance  below 
Lasalle;  Sangamon  River;  Dupage  River,  which  enters  the  Desplaines 
below  Joliet;  Mazon  River,  which  enters  the  Illinois  near  Morris;  and 
Fox  River.  The  following  list  gives  the  stations  at  which  measure- 
ments were  made  during  1903:  Illinois  River  at  Peoria,  Illinois  River 
at  Lasalle,  Illinois  River  at  Ottawa,  Fox  River  at  Ottawa,  Illinois 
River  near  Seneca,  Illinois  River  near  Minooka,  Desplaines  River 
near  Channahon,  Desplaines  River  above  mouth  of  Jackson  Creek 
near  Channahon,  and  the  Sangamon  near  Springfield. 

The  drainage  areas  at  the  points  where  stations  have  been  main- 
tained are  as  follows: 

Drainage  areas  in  Illinois  Intsin  at  gaging  stations. 

ILLINOIS   RIVKR.  „  ., 

Square  miles. 

Peoria 13, 249 

Lasalle 11,714 

Minooka 6, 476 

Ottawa 10, 094 

Seneca _ 7, 508 
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DESPLAINES  RIVER. 

Jackson  Creek 1,178 

Kankakee  Cnt-off _ _ _ _ 1,489 

FOX  RIVER. 

Ottawa 2,492 

SANGAMON   RIVER  AT  SPRINGFIELD,  ILL. 

A  station  was  established  on  Sangamon  River  at  Springfield  on  the 
bridge  of  the  Chicago,  Peoria  and  St.  Louis  Railroad,  which  crosses 
the  stream  1^  miles  north  of  the  State  Fair  Grounds.  This  bridge 
was  not  fully  adapted  for  use  as  a  measuring  station,  but  was  the  best 
that  could  be  found.  It  was  found,  however,  that  the  station  was 
X>oorer  than  expected  and  was  finally  abandoned.  The  drainage  area 
at  this  point  is  2,860  square  miles. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discliarge  measurements  of  Sangamon  River  at  Springfield^  ///.,  in  1903. 


Date. 


Hydrographer. 


Gaffe 
leiirhl 


heignt. 


April  11 
Jrilv4_. 


\ 


E.  H.  Heilbron 
do 


Feet. 
f8.05 
-3.90 


Discharge. 


Second-feet. 

4,790 

543 


Mean  daily  gage  height,  iJifeet,  of  Sangamon  River  at  Springfield,  III.,  for  1903, 


Day. 


Apr.    May.  ,  Jane. '  July 


1 I -1.50 


2 
3 


1,50 


4 1 -3.90 


5 
6 
7 

8 


Day. 


-2.60   -4.05 

t) ' '.......'-2.60   -4.10 

-2.60  '-4.10 

-2.66    -4.10 

-4.05 


10 
11 
12 
1.3 
14 
15 
16 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
81. 


Apr. 

(«) 


I 


-1.45 
1.45 
.'-1.45 
.'-1.50 
.  -1.50 


May. 

June. 

July. 

Aug. 

-1.93 

-1.66 

-2.90 

1 

1 

-1.63 

-2.75 

...... . 

-1.90 

-3.13 

-2.60 

-2,58 

1 

-3.10 

-2.05 

' 

-4.40 

-2.08 
-2.58 

-3.08 

-3.15 

-3.80 

i 

-2.45 
-2.36 

2.20    . 


« "Water  over  gage. 
ILLINOIS  RIVER  NEAR   PEORIA,  ILL. 

This  station  was  originallj'^  established  by  Jacob  Harmon.     It  was 
reestablished  March  10,  1903,  by  E.  II.  Heilbron.     It  is  located  on  the 
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Peoria  and  Pekin  Union  Railroad  bridge  over  the  Illinois  River,  U 
miles  southwest  of  Peoria,  111.,  and  can  be  reached  by  street  eai-s. 
The  gage  is  a  plain  staff  graduated  to  feet  and  inches  and  fastened  to 
the  central  pier  of  the  bridge.  It  is  read  twice  daily  by  the  draw 
tender  of  the  bridge,  P.  A.  Blumb.  The  measurements  are  taken 
from  the  bridge,  and  the  initial  point  for  sounding  is  on  the  right 
bank.  The  river  is  straight  for  3,000  feet  above  and  2,000  feet  below 
the  station  and  has  a  width  of  about  1,000  feet,  broken  by  six  piers. 
The  section  is  deep  and  the  flow  sluggish.  The  bed  of  the  stream  is 
composed  of  gravel  and  silt.  The  right  bank  is  high,  and  the  railroad 
embankment  is  along  this  shore.  The  left  bank  is  low  and  liable  to 
overflow. 

The  bench  mark  is  the  southwest  corner  of  the  top  stone  of  the  west 
abutment  of  the  bridge;  elevation,  125.722  feet  l>elow  the  Chicago 
datum.  The  gage  at  this  point  has  for  its  zero  a  point  153.814:  feet 
below  the  Chicago  city  datum.  The  gage  reads  up  from  this  point, 
and  in  order  to  obtain  the  height  of  the  river,  referred  to  the  Chicago 
datum,  it  is  necessary  to  subtract  the  gage  reading  from  153.814  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Illinois  Rivir  near  Peoria^  III.^  in  IfH)ii. 


Date. 


Hy  drofprapher . 


March  18 E.H.Heilbron 

April  3_ - - do 

April  29. do 

May  13 do 

July  5 do 

Augiist  23  .  _ E.  Johnson,  jr  _ 

September  25.   .  _ Johnson  and  Hanna 

October23 F.W. Hanna 

November  12 do 


Gage 
height. 

Discharfre. 

Feet. 

Sectmd-fret. 

17.58 

41.219 

15.23 

25,839 

15. 50 

26,079 

12.67 

15,357 

9.33 

9,424 

8.40 

8, 713 

11.92 

15,154 

10.83 

13.6.^ 

9.00 

9.ia5 

Mean  daily  gage  height,  in  feet,  of  Illinois  River  near  Peoria,  III.,  for  li*fKf. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 


Day. 


Mar.      Apr. 


15.50 
15.08 
15. 17 
14.ft2 
UA2 
14.50 
14.58 


May. 

June. 

11.17  1 

1 
July.      Aug. 

Sept 
9.00 

Oct. 
11.25 

Nov. 

Dc^'. 

15.00  1 

».(K)   

10.  (Wl 

8.6K 

14. 75 

1 

9-««| 

8.92 

11.21 

10.06 

8J».^ 

15.08  1 

11.75 

9.00  1 

8.83 

11.00 

10.00 

8.5>* 

14.75 

10.25  1 

8.92   

8.83 

11.04 

9.92 

K.V» 

14.67  ' 

10.33 

8.75    

8.83 

11.08 

9.ft2 

«.a> 

14.33  , 

10.58 

8.67    ! 

8.75  , 

10.92 

9.88 

}<..v 

14.17 

10.33 

8.58 ; 

8.67 

10.92 

9.71 

^M 
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Mean  daily  gage  height ,  in  feet  ^  of  Illinois  River,  etc, — Con  tinned. 


Day 

1 

;  Mar. 

Apr. 

8 

14.67 

9 

14.58 

10 

18.16 

14.58 

11 

18.33 

14.60 

12 

;    18.30 

14.92 

13 

18.42 

15.17 

14 

18.42 

16.58 

15 

18.26 

16.25 

16 

18.08 

17.25 

17 

17.83 

17.67 

18 

,    17.50 

17.92 

19 

1    17.33 

18.00 

20 

!    17.58 

17.92 

21 

17.42 

17.83 

22 

17.58 

17.50 

23 

17.58 

17.33 

24 

17.42 

17.00 

25 

17.83 

16.67 

26 

17.17 

16.38 

27 

16.92 

16.00 

28 

16.58 

15.75 

» 

16.33 

15.42 

30 

16.00 

15.33 

31 

15.67 

May. 

June.     July. 

Aug, 

Sept. 

Oct. 

Nov. 

Dec. 

14.00 

10.17        8.67 

8.58 

11.12 

9.50 

8.4J^ 

13.83 

9.88       («) 

8.5'> 

11.25 

9.33 

8.46 

13.50 

9.67    

i 

9.00  , 
9.08 
9.17 
9.42  , 
9.58  ' 
10.17 
10.42 
10.33 
11.67 
11.92 
12. 17 
12.25 
12.25 

11.37 
11.42 
11.42 
11.42 
11:37 
11.29 
11.21 
11.21 
11.12 
11.00 
11.00 
10.87 
10.83 

9.33 
9.25 
9.17 
9.33 
9.33 
9.33 
9.33 
9.17 
9.08 
9.00 
8.88 
8.79 
8.75 

8.50 

13.58 

9.58     

1 

8.58 

13.33 

9.58  , 

8.67 

12.92 

9.33     

, 

8.92 

12.75 

9.25       

] 

8.83 

12.67 

9.17    

8.75. 

12.42 

9.08     

1 

8. 07 

12.25 

8.fe  ' 

8.75 

12.17 

8.25   

8.75- 

11.83 

8.26    

i 

8.88 

11.50 

8.25  ' 

' 

8.96 

11.33 

8.67   

" 

9.04 

11.25 

8.67   

8.33  , 

9.25^ 

11.08 

8.67    

8.25 

12.25 

10.83 

8.79 

,     9.37 

11.00 

8.30   

8.25 

12.17 

10.62 

8.83 

9.46 

10.92 

8.33   

8.17 

11.92 

10.58 

8.92 

'     9.46 

10.83 

8.50   

8.17 

11.67 

10.58 

8.00 

9.83 

.10.83 

8.42    

8.33 

11.80 

10.42 

8.17 

9.96 

10.75 

8.50  , 

8.67 

11.62 

10.33 

8.25 

10.00 

10.58 

8.92    

8.92 

11.46  ; 

10.25 

8.75 

10.06 

10.75 

,      9.00    

9.00 

11.37 

10.21 

8.67 

10.06 

10.00 

9.00 

10. 17 

10.08 

1 

a  Readings  from  July  9  to  August  21  not  taken. 

Hating  table  for  Illinois  River  near  Peoria,  III.,  from  March  10  to  December  31^ 

1903, 


Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 

height 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Feet. 

Second-feet. 

8.0 

7,850 

9.3 

9, 955 

11.2 

13, 645 

13.8 

20. 415 

8.J 

8,000 

9.4 

10, 130 

11.4 

14, 080 

14.0 

21,060 

8.2 

8,150 

9.5 

10,310 

11.6 

14, 525 

14.5 

22, 830 

8.3 

8,805 

9.6 

10, 490 

11.8 

14, 985 

15.0 

24,900 

8.4 

8,460 

9.7 

10,670 

12.0 

15, 455 

15.5 

27,450 

8.5 

8,620 

9.8 

10, 855 

12.2 

15,940 

16.0 

30, 690 

8.6 

8, 780 

9.9 

11,040 

12.4 

16,440 

16. 5 

34, 040 

8.7 

8,940 

10.0 

11,230 

12.6 

16, 955 

17.0 

87, 390 

8.8 

9,105 

10.2 

11,610     , 

12.8 

17,490 

17.5 

40,740    : 

8.9 

9,270 

10.4 

12,000 

13.0 

18.035 

18.0 

44,090     ; 

9.0 

9,440 

10.6 

12,400 

13.2 

18, 600 

19.0 

50, 790     , 

9.1 

9,610 

10.8 

12, 805 

13.4 

19, 185 

9.2 

9,780 

11.0 

13, 220 

• 

13.6 

19, 790 

1 

1 
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Estimated  monthly  discharge  of  Illinois  River  near  Peoria,  HL,  for  19oJ. 

[Dralnagre  area,  13,249  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


Minimum. 


22,880 

11,230 

8,000 


March  10-31 : 

April 44,090 

May 25,360 

June ..   14,870 

Julv  1-8  « I 

August  22-31 « 

September i       16,065  8,620 

October |      14,080         11,565 

Novenil)er  .  _ ,      11, 420  |        7, 850 


December 


11,420 


8,460 


Mean. 

40, 589 

31,169 

17, 332 

10, 152 

9,160 

8,637 

12, 127 

13, 129 

9,790 

9.500 


Second-    ' 
feet  per    ;  Dept^  in 
square        inches, 
mile. 


3.06 
2.35 
1.81 
.  1 1 
.69 
.65 
.92 
.99 
.74 
.72 


2.  .Vj 

2.C2 

1.51 

.86 

.21 

.24 

1.03 

1.14 

.83 

.83 


a  Readings  July  9  to  August  21  not  taken. 
ILLINOIS   RIVER  NEAR  LASALLE,  ILL. 

This  station  was  established  November  13,  1902,  by  E.  H.  Heilbrtm. 
It  is  loeat,ed  on  the  highway  bridge  at  Shipping  Sport,  1^  miles  south- 
east of  the  Chicago,  Ilock  Island  and  Pacific  Railroad  depot,  Lasalie, 
111.,  3,000  feet  below  the  Chicago,  Burlington  and  Quincy  Railroad 
bridge,  1  mile  below  Big  Vermilion  River,  3,500  feet  below  Little 
Vermilion  River,  and  1  mile  above  Peru,  111. 

There  is  a  plain  staff  graduated  to  feet  and  tenths  and  fastened  to 
the  southwest  corner  of  the  south  pier  of  the  bridge.  A  standanl 
<»,hain  gage  was  installed  May  12,  1903,  reading  the  same  as  the  orig- 
inal vertical  gage.  Gage  heights  are  read  twice  daily  by  James  Dee- 
per. Discharge  measurements  are  made  from  the  floor  of  the  bridge. 
The  initial  point  for  soundings  is  a  cross  cut  on  the  truss  at  the  south 
end  of  the  bridge  on  the  east  side  of  the  railing.  The  width  of  the 
channel  is  about  750  feet,  broken  by  five  piers,  and  the  maximum 
depth  at  ordinary  stages  is  14  to  26  feet.  The  bed  is  mostly  of  a  firm 
material  and  the  flow  is  sluggish  at  low  stages.  The  channel  is  straight 
for  a  thousand  feet  above  the  station  and  slightly  curved  for  a  thou- 
sand feet  below  the  station.  The  right  bank  is  low  and  is  overflowed 
at  extreme  high  water.     The  left  bank  is  high. 

Bench  mark  No.  1  is  at  the  east  end  of  the  north  abutment  on  the 
third  stone  step  from  the  east  wing  wall.  It  is  a  square  marked 
"U.  S."  cut  in  the  stone;  elevation,  114.704  feet  below  the  Chicago 
<latum.  Bench  mark  No.  2  is  at  the  east  end  of  the  south  pier  and  is 
a  square  marked  "U.  S."  cut  in  the  stone;  elevation,  113.243  feet 
below  the  Chicago  datum.     The  gage  is  set  with  its  zero  at  the  same 
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<?levation  as  the  zero  of  the  Chicago  datum,  thus  giving  directly  the 
elevation  of  the  river  surface  below  this  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  diTOCtion  of  E.  Johnson,  jr.,  district  hydrographer. 

Mean  daily  gage  height ^  in  feet,  of  Illinois  Rii^er  near  Lnsalle,  III,,  for  1903. 


Day. 


Mar. 


1 


.5 

6 


7. 

8. 

9  . 

10. 


11 
12 
13 
14 
15 
16 
17 


IS 
113 


20- 

21 

22 

2n 

24 

25 

26 

27 - 

2« 

29 i    131.80 

3D.  ' 

31 - ! 


Apr. 

-i:fi.03 
133.28 
-183.46 
-133.60 
-132.20 
-133.77 
-133.  «> 
-133.86 
-133.28 
-132.  ?2 
-132.50 
-130.25 
-129.72 
-128.87 
-129.55 
-127.50 
127.70 
-128.15 
128.50 
129.00 
-129.54 
-130.25 
-130.28 
-131.10 
-131.70 
-131.90 
-132.20 
132.50 
-132.a5 
-133.30 


May. 


July. 


-183.75 

-133.85 

-133.06 

-134.30 

-134.87 

-135.15 

-135.45 

135.75 

135.95 

136.18 

136.30 

-136.25 

136.65 

136.85 

-137.03 

137.14 

137.45 

i:i7.55 

137.65 

137  90 

138.05 

137.97 

138.04 


Aug. 


-139.80  ' 

-139.80 

-139.80 

-189.40 

-139.28 

-139.32 

-189.48 

139.58 
-139.68 
-130.78 
-139.00 
-138.30 

138.30 
—  V^.  75 
-139.10 

-i:».30 

139.50 
-139.60 
-i:».80 

KJ9.90 
-139.90 
-139.  PO 
-139.  CO 
-139.60 


139.50 
139.68 
-139.68 
-139. 73 
139.35 
-139.06 
138.86 
138.70 
139.00 
139.20 
139.30 
139.50 
139.70 
130.70 
139.70 
139.20 
189.40 
139.60 
130.80 
139.  FO 
139.90 
139.90 
140.03 
140.03 
139.90 
140.10 
139.70 
139.00 
138.70 
i:«.90 
139.08 


Sept. 


-130.20 
-139.30 
-139.30 
-130.50 
-130.60 
-139.60 
-189.80 
-130.80 
-139.80 
-139.00 
-138.40 
-188.20 
-138.50 
-138.30 


-137.10 
-137.20 
-137.40 


Discharge  ineamirements  of  Illinois  River  near  Lasalle,  77/.,  in  1903. 


Date. 


Hydi-ographer. 


Marchl? E.  H.  Heilbron 

April  4 _ do    

April  28 . do 

May  12 do 

July  7 - do 

July  15 E.  C.  Murphy. 

August  23 E.  Johnson,  jr. 


Gatfe 
eicrnt. 


heig 


Discharge. 


Feet. 

Second-feet. 

129. 70 

32, 006 

-133.60 

17, 638 

-132.55 

17,884 

-136.50 

11,110 

- 139. 85 

7,221 

-139.55 

8,123 

-140.03 

7,448 
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Rating  table  for  Illinois  River  near  Lasalle^  III.,  from  April  J  to  September  Pk 


&t.   i  ^^^^^rge. 


h?fgil   I  Discharge.  !  ^^^f^,    '  Discharge.  I  ^?^,      Discharge. 


Feet. 
-140.0 
-139.9 
-139.8 
-139.7 
-139.6 
-139.5 
-139.4 
-139.3 
-139.2 
-139. 1 
-139.0 
-138.9 
-138.8 


Second-feei.l 

7,400  I 
7,465 

7, 530 
7, 595 


7,660 


7,725  - 


7, 795 


7, 865 
7, 935 
8,010 
8, 085 
8, 1€0 
8,240 


Feet. 
138.7 

138.6 
138.5 
138.4 
138.3 
138. 2 
138.1 
138.0 
137.8 
137.6 
137.4 
137.2 
137.0 


Second-feet. 
8,320 
8, 405 
8,495 
8, 590 
8,690 
8,  795 
8,905 
9,020 
9,260 
9,500 
9,760 
10, 020 
10,290 


Feet. 

136.8 
136.6 
136.4 
136.2 
136.0 
135.8 
135. 6 
185.4 
135. 2 
135.0 
134.8 
134.6 
134.4 


Second-feet. 
10,570 
10,850 
11,140 
11,440 
11,750 
12,070 
12,410 
12,760 
13, 140 
13, 550 
13, 970 
14,410 
14, 850 


F^et. 

134.2 

134.0 

133.5 

133.0 

132.5 

132.0 

131.5 

131.0 

130.0 

129.5 

129.0 


Second-feet. 

15,290 
15,750 
16.&40 
18,400 
20,180 
22,060 
24,000 
26,190 
30,790 
33,090 
a5,390 


Estimated  monthly  discharge  of  Illinois  River  near  Lasalle,  HI. y  for  J9CKi, 

[Drainage  area,  11,714  square  miles.  J 


Dischai^e  in  second-feet. 


Run-off. 


Month. 


Maximum.    Minimum. 


April  ^ 

May  1  to  23b- 

July8to31 

August  1-31 - . 

September,  17  days  <". 


42,290         16,095 


Mean. 


Se(*ond- 

feet  per 

square 

mile. 


Depth  in 

inches-- 


8.320 


7,870 


25,527  , 

11,636  ' 

7,786  ; 

7,759  I 

8,346 


2.18 
.99 
.66 
.66 
.71 


2.43 

.76 
.45 


a  April  27,  28,  and  90,  discharge  estimated. 
b  May  2  and  18,  discharge  estimated. 


<^  September  15  to  27,  mimtng. 


ILLINOIS   RIVER  AT   OTTAWA,  ILL. 

This  station  was  established  November  11,  1902,  by  E.  11.  Heilbron. 
It  is  located  at  the  Chicago,  Burlington  and  Quincy  Railroad  bridge, 
2,500  feet  below  the  mouth  of  Fox  River  and  200  feet  below^  the  high- 
way bridge  leading  to  the  main  street  of  Ottawa,  111.  A  vertical  gage 
graduated  to  feet  and  tenths  is  fastened  to  the  west  end  of  the  first 
pier  from  the  north  abutment  of  the  railroad  bridge.     A  standard 
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chain  gage  was  established  Noveml>er  1,  1903,  to  replace  the  old  ver- 
tical gage  and  was  made  to  read  the  same  as  the  original  gage.  The 
length  of  chain  from  the  end  of  the  weight  to  the  marker  was  37.42 
feet.  The  gage  was  read  twice  each  day  by  D.  C.  Woods.  Discharge 
measurements  were  made  from  the  east  side  of  the  railroad  bridge,  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  was  the 
center  one  of  the  group  of  nails  driven  into  the  cap  at  the  south  end 
of  the  trestlework,  south  of  the  main  bridge  structure.  The  channel 
is  straight  for  about  2,000  feet  above  and  below  the  station  and  has 
a  width  between  abutments  of  650  feet,  broken  by  four  piers.  The 
depth  at  ordinary  stages  is  about  13  feet.  The  railroad  embankments 
fonn  part  of  the  banks  of  this  river.  The  bed  of  the  stream  is  com- 
posed of  gravel,  which  is  somewhat  shifting.  The  flow  is  somewhat 
sluggish  at  low  stages. 

Kench  mark  No.  1  is  the  top  of  the  coping  stone  at  the  east  end  of 
the  first  pier  from  the  north  end  of  the  railroad  bridge.  The  point  is 
marked  "U.  S."  Its  elevation  is  48.638  feet  below  the  Hennepin 
datum  and  103.156  feet  below  the  Chicago  datum.  Bench  mark  No.  2 
is  a  cut  in  the  batter  on  the  coign,  3  feet  above  ground,  at  the  west 
end  of  the  south  pier  of  the  railroad  bridge.  The  gage  is  set  with  its 
zero  at  the  same  elevation  as  the  zero  of  the  Chicago  datum,  thus 
giving  directly  the  elevation  of  the  river  surface  below  this  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  nieasurernents  of  Illinois  River  at  Ottawa,  LI.,  in  1903, 


Date. 


Hydrographer. 


March  18 ...i  E.H.Heilbron 

I 

April  5 - - do 


April  28 do 

May  12_ do 

July  8 -__ .....do 

August  23 1  E.  Johnson,  jr 

September  25 Johnson  and  Hanna 


October  12  . . 
Kovember  12 
December  12 


Johnson  and  Hanna 

F.W.  Hanna  _ 

do 


Gase 


h^iX       Dtacharge. 


Fevt, 

Second-feet. 

-122.98 

30,885 

-126.25 

17, 573 

-126.07 

18, 340 

128.42 

11,616 

129.54 

7,541 

129.57 

7,668 

-128.35 

11,592 

-127.88 

13, 543 

-129.01 

8,898 

12  5.42 

«  6, 822 

"  Ice  jam. 
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[NO.  98. 


Mean  daily  gnge  height,  in  feet,  of  Illinois  Hiver  at  Ottaiva,  III.,  fo^  19uS. 


Day. 


Mar. 


Apr. 


May.     June.     July.      Aug. 


1 

2 

8 

4 

6 

6 

7 

8 

9 -125.82 


(a)      1-126.90- 

(1)     j-lJCT.22- 

126.65-127.:i2'- 

126.61-127.47!- 

126.10-127.58- 

-126.47-127.77- 

-135.28 
125.75 


10 

11 -lao. 

12 -120. 

13 '-121. 

14 1-121. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


1-121. 
1-122. 
^122. 

,-123. 
kl21. 
-120. 
-122. 
-122. 
-123. 
-124. 
-124. 
-125. 
1-125. 
-125. 
-126. 
-126. 


35! 
90, 
68 
70 
92 
60 
95 
25 
50' 

15 
75' 

87 
20| 
68 
02! 
^ 
62' 
52; 
82 


126.06 

-124.60 

121.98 

-121.58 

-120.481 

-119.  OSJ 

-119.42 

120. 88| 

-122.02 

122. 02| 

122.66 

-123.37 

-124.06 

-124.57 

125.10 

125.45! 

125.75 

125.95 

-126.10 

128.37 

128.65 


-128.07 
-128.20 

128.80 
-128.30 
-128.32 
-128.42 
-128.49 
-128.60 
-128.74 
-128.a5 
-129.08 
-129.06 
-129.10 
-129.17 
-129.15 

129.  g3 

128.95 
-128.85 
-128.82 
-128.68 
-128. 50' 

128. 3o| 
-128.02 
-128. 06| 
-127.78 


127.68 
127.65 
128.03 
128.03 
127.65 
126.60 
126.60 
126.80 
127.20 
127.64 
128.00 
128.33 
128.62 
128.75 
129.00^ 
129.25 
129.40 
129. 10 
129.00 
129.03 
129.10 
129.25 
129.13 
129.22 
129.33 
129.48 
129.46 
129.67 
129.65 
129.66 


129.62, 

129.621 

-129.00! 

-129. 56| 

129.65 

-129. 65| 

129.501 

129.541 

129.45' 

129.35' 

129.00 

129.00 

-129.10' 

-129.20 

129.20 

129.28 

129.31! 

-128.20 

-127.90' 

-128.  lOj 

-128.50 

128.50 

129.10 

129.20 

129.80 

129.30 

129.40 

129.40 

-129.30 

■129.00 

129.00 


-129.00 
-129.03 
-129.16 
-129.10 
-128.80 
128.55 
-128.89! 
-128.54' 
-123.80: 
— 13BP.  9n' 
-129.00J 
-129.10 
-129.20 
-129.30 
-129.10 
-128.65 
-128.801 
-129.10 
-129.20 
-129. 30' 
-129.30 
-129.50 
-129.50 
-129.60| 
-129.50 
-129. 40| 
-129.20 

-128.  eol 

-128. 70| 

-128. 70 

■128.80 


Oct.      Nov.       r*r. 


128.90 
129.00 
129.30 
129.20 
129.3f)| 
129.35 
129.38' 
129.98* 
129.44 
12».68 
12().00 
128.35 
128.  .58 
128.35 
125.45 
124.08 
124.75' 
125.85 
126.48 
126.84 
127.38' 
127.58' 
127. 80! 
128.04' 
128.08 
128. 50J 
128.40 
128. 50| 
128.4a' 
128. 47i 


-128.60 

-128.60 

-128.60 

-127.93 

-128.10' 

-128.12 

-127.77 

-127.67 

-127.70 

-127.77) 

-127.89 

-127.97 

-128.06 

-123.10 

-12s.  12, 

-128.16' 

-128. 2(/ 

-128.26 

-128.33' 

-128.33' 

-128.25 

-128.28 

-128.39 

-128.43 

-128.49 

-128,50 

-128.50' 

-128.52' 

-128.58 

-128.60 

-128.61 


-128.  C3 

-12S.«» 

-128.77 

-12B.8S 

128.  K5 

128. 8rt 

128.85 

129.09 

129. 13 

-129.15, 

129.13 

-12».  10 

129. 18 

-129.28 

-129.33 

-129.40 

-129.40 

-129.39 

-129.34 

-129.30 

-129.29 

-129. 13 

-128. 7W 

-129.73 

-129. 00 

-129.48 

-129.28 

-129.21 

129.12 

129.20 


-129.!5 
-!&»•& 
12l».'B 
-126.I© 
-129  13 

-1*.:b 
-127.  >i 
-12K.9I 
-128.W 
-127.Uft 
-l»  :S 
-126- 5« 

-iasr> 

-12!143 
-ISfi.^ 
-13x75 
— 12:j*i 
-127.  Ii> 
-127.12 

-las.?^ 

-127.4ft 
-126  '^ 
-13S.a) 
-198  7r> 
-126. »« 
-127.ir» 
-127.:S 

-i27.a» 

-127.* 
-127.2? 


I 


a  Gage  out. 


Rating  table  for  Illinois  River  at  Ottawa,  III,,  from  March  11  to  December  SI  ^  H'^f-L 


Gaflre 
heignt 


St.  \  ^^'»'^- ,  &t. 


Second-feet. 

9,730 
9, 995 
10.265 
10,540 
10, 820 
11,105 
11,395 
11,690 
12,295 
12, 920 
13,565 
14, 230 
14, 920 


Discharge. 


Feet 
-126. 
-126. 
-126. 
-126. 
-126. 
-125. 
-125. 
-125. 
-125. 

-125. 

124. 

-124. 

-124. 


Second-feet. 

8  15, 620 

6  16, 340 

4|  17,080 

2|  17, 840 

0  18, 620 

s\  19, 430 

6'  20, 250 

4  21,070 

2  21,890 

0  22, 710 

8  23, 530 

6  24, 350 

4|  25.170 


Gage 
heights   I 

Feet. 

-124.0 
-123.5 
-123.0 
-122.5 
-122.0 
-121.5 
-121.0 
-120.5' 
-120.0 
-119.0! 


Diachargv. 

Second-fftt 
25.990 
26,810 
28,860 
30,910 
32,960 
35,010 
37.  OiW 
39,110 
41,160 
43.210 
47.310 


\ 
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Estimated  monthly  discharge  of  Illinois  River  at  Ottauxi,  III.  ^  for  lUOS, 

[Draina^  area,  10,094  Hqnare  miles.] 


Month. 


Dischargee  in  seoond-feet. 


Maximum.  .  Minimum.        Mean. 


Run-off. 


Second-  ' 

feet  per  '  Depth  in 

square  ,    inches, 
mile. 


March  11-.31 

April 

May 

June 

July 

August 

September 
October  . . . 
Xovember.- 
December . . 


41,775 
46,000 
15, 270 
16,710 
11,990 
10, 540 
26,400 
12,760 
9,860 
17,460 


15,620 
15,800 
6,840 
7,465 
7,570 
7,570 
6,740 
9,995 
7,790 
8,600 


30,111 
25, 589 
10,700 
10,419 
8,657 
8,922 

I 

12,106  I 

11,015  ; 

8,722  I 

13,563  ' 


2.98 

2.54 

1.06 

1.03 

.86 

.88 

1.20 

1.09 

.86 

1.84 


2.38 
2.83 
1.22 
1.15 

.99 
l.Ol 
1.34 
1.26 

.96 
1.54 


FOX   RIVER  AT   OTTAWA,  ILL. 

This  slAtion  was  established  November  10,  1902,  by  E.  H.  Heilbron. 
It  was  located  at  the  Main  street  highway  bridge  over  Fox  River  at 
Ottawa,  111.  The  gage  is  a  plain  staff  fastened  to  the  abutment  of  the 
bridge,  graduated  to  feet  and  tenths,  and  was  read  twice  dail}'  by  D.  C. 
Woods.  Themeasurements  were  taken  from  the  bridge.  The  channel 
is  straight  for  300  feet  above  and  600  feet  below  the  station.  The 
banks  are  both  high.  The  bed  of  the  stream  is  rock  and  gravel.  The 
bench  mark  is  the  top  step  of  the  east  concrete  abutment  of  the  street 
railway  bridge  over  Fox  River  at  Main  street,  Ottawa,  111.  It  is  on 
thft  s^tttk«wing  wall  at  the  south  end  of  the  parapet  wall.  Elevation 
99.940  feet  below  the  Chicago  city  datum,  and  51.854  feet  above  the 
Hennepin  datum.  The  gage  is  set  with  its  zero  at  the  same  elevation 
as  the  zero  of  the  Chicago  datum,  thus  giving  directly  the  elevation  of 
the  river  surface  below  this  datum. 

This  station  was  discontinued  in  May,  190:3. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurementH  of  Foa*  River  at  Ottawa,  III.,  in  1903. 


Date. 


Hydrojfrapher. 


hSl^t        DiBcharge. 


March  17 

April  5 _ do 


I       Feet. 

E.  H. HeUbron -122.85 


125.65 


Second-feet. 
3,519 
3,488 
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[NO.  96. 


Mean  daily  gage  height,  in  feet,  of  Fox  River  at  Ottawa,  IlL,for  1903. 


Day. 

1 

Mar. 

1 1 

2 

8 ' 

4 

5 

6 

7 

« 

Apr.   Day.  I  Mar.   Apr. 


C") 
(«) 

-lao.oo 

-126.01' 
-125.62 
-12r>.  10 
-124.92 
-125.;i5 


9 1-125,82 

10 ' |-126.25 

11 '-119.30  -124. 10 1  19 

12 -I2O.60I 11  20 


13 -120.90' 

14 -121.43 

15 -121.92' 

16 -122.50 


21 
22 
23 
24 


123.50 27 

121.45 J!  28 j-124.88 

120.68 29 '-125.25 


-121.62 
-122. 25| 
-122.93 


30 
31 


-125.96 
1».35 


«  Gage  out  of  order. 
ILLINOIS   RIVER  NEAR  SENECA,  ILL. 

This  station  was  established  November  9,  1902,  by  E.  H.  Ileilbron. 
It  is  located  at  the  Kansas  and  Southern  Railroad  bridge,  2  miles  from 
Seneca,  111.  The  gage  is  a  vertical  staff  graduated  to  feet  and  tenths 
and  fastened  to  the  center  pier  of  the  bridge.  It  was  read  twice  daily 
by  Augusta  Ebeling.  The  measurements  are  taken  from  the  bridge. 
The  initial  point  for  sounding  is  on  the  left  bank.  The  channel  is 
straight  both  above  and  below  the  station  and  has  a  width  of  about 
360  feet  at  low  water  and  500  feet  at  high  water.  The  maximum 
depth  at  ordinary  stages  is  20  feet,  and  the  flow  is  moderately  rapid. 
Both  banks  of  the  stream  are  high.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  silt.  The  bench  mark  is  a  cut  in  the  southwest 
corner  of  the  south  abutment  of  the  Kansas  and  Southern  Railix)ad 
bridge  marked  O  S.  I).  B.  M.  Elevation,  77.220  feet  below  the  Chicago 
city  datum.  The  gage  is  set  with  its  zero  at  the  same  elevation  as  the 
zero  of  the  Chicago  datum,  thus  giving  directly  the  elevation  of  the 
river  surface  belbw  this  datum. 

This  station  was  established  to  show  the  discharge  of  Mazon  River, 
which  enters  the  Illinois  a  short  distance  above  the  station.  It  wai^ 
discontinued  August  22,  1003. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  E.  II.  Ileilbron. 
March  16:  Gage  height,  94.'23  feet;  discharge,  24,372  second-feet. 

Mean  daily  gage  height,  infect,  of  Illinois  River  near  Seneca^  III,,  for  Umkk 


Day. 


Mar 


Apr. 


May 


2. 

3. 
4. 
5. 
«. 

t . 
8. 
9- 


-  S)7. 72 

-  97. 9() 
-98.00 

-97,70 
-96. 9C 
9fJ.J» 
-iW.18 
-98,68 

-  96.98 


98.10 
-98.21 
-98.19 

98.39 
-98.50 
-98.60 
-98.80 
-98.87 
-98.90 


June 

-98.38  ' 
-98.34  j 
-98.53 
-98.46  I 
-98.11 
-97.24 
^97.05  j 
-97.48  I 
-97.78. 


July 


-99.91 
-90.87 
-99.90 
-99.  ST 
-99.80 
-99.81) 
-99.9l> 
-99, 90 
-90.90 


-  99.80 

-  99.96 

-  9».7!» 

-  W.*< 

-  ».*> 

-  w  a 

-  98».<« 

-  9P.3) 

-  99.33 
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Mean  daily  gage  height,  in  feet,  of  Illinois  liii^er^  etc. — Contimieil. 


Day. 

Mar. 
91.31 

Apr. 

97.:t3 

May. 

9S.  90 

June. 

July. 
-99.70 

Aug. 

10 

-  99.53 

11 

-91.70 

-9rj.5< 

98.  \)7 

-98. 4W 

-99.::^) 

99.63 

12 

9!>.  :!0 

1)3.25 

-  «».  04 

•  W<.73 

99.4<l 

-  99.76 

i;i 

-W.IO 

l«2.05 

W.ll 
«».  1(5 

-IKlV'j 
9»1.09 

*J.fl2 
-99.63 

W.91 

14 

99.85 

15 

-fl3.C4 

-90.35 

W.  27 

-  99.18 

-99.(>* 

-  i*9.93 

It; 

-  w.  a) 

90.40 

W).  42 

-«).:m 

99.76 

-  99.93 

IT 

-94.72 

91.55 

99.50 

-99.50 

-99.81 

-  99.99 

}y 

95.15 
95. 46 

-92.22 
9:1  (« 

»).55 
"99.JJ2 

-99.56 
-99.58 

93.40  , 
98. 75 

100  05 

ly 

-  100.20 

ao 

-96.47 

-94.  OH 

-9I».(>4 

-99.48 

-99.04 

HI).  10 

21 

-98.70 

-94.W5 

94K6:< 

-9i).47 

-99.33 

-  llW.55 

±i 

-99.05 

94.ft5 

-95.21) 

-95.55 

-95.59 

96.51 

-99.42 
-99.45 
-  1)9.31 

-  99.51 

-99. 5f) 

-  99.60 

90.  .54 
-99.65 
-99.73 

100.50 

ai 

-101.00 

24 

-101.00 

25 

-95.70 

-96.70 

99.21) 

-9i).W 

-  99.82 

-101.00 

2IJ 

-9«.20 

-96.95 

-99.(« 

-99.78 

-  99.87 

-101.50 

27 

»{.oO 
-  WJ.H3 
-99.05 
-97.22 
-97.48 

-97.  ('^ 
-  97. CO 
-97.57 
-97. 77 

-  98. 96 
W.  (50 

-  9H.55 
-W.67 

9S.  5f) 

-99.81 
-99.  Ki 
-99.90 
-99.91 

-  «).86 

W.92    . 
-99.83 
-99.56 

2S 

29 

;*) 

31 - 

ILLINOIS   RIVER   NEAR  MINOOKA,  ILL. 

This  station  was  established  Xoveinber  7,  1002,  by  E.  11.  Ileilbron, 
to  determine  the  flow  of  Kankakee  River.  It  is  1  mile  northwest  of 
Devine,  TIL,  G  miles  south  of  Minooka,  III.,  and  2 A  miles  west  of  the 
mouth  of  Kankakee  River.  The  gage  is  a  vertical  rod  fastened  to 
the  center  pier  of  the  bridge.  It  is  read  twice  daily  by  J.  A.  Lyons. 
Discharge  measurements  are  made  from  tlie  bridge  and  from  a  boat 
and  cable  about  25  feet  above  the  bridge.  The  initial  point  for 
soundings  is  an  oak  hub  about  \  feet  north  of  the  north  side  of  the 
railroad  pumping  station.  The  cliannel  is  straight  for  1,000  feet  above 
the  station  and  2,000  feet  below.  The  width  at  ordinary  stages  is  560 
feet,  with  a  maximum  depth  of  12  feet.  The  flow  is  moderately  rapid, 
but  is  sluggish  at  low  stages.  The  width  at  high  water  is  about  1,000 
feet.  The  right  bank  is  low  and  liable  to  overflow;  the  left  bank  is 
high.  The  bed  of  the  stream  is  of  gravel  and  is  shifting  on  the  north 
side. 

The  bench  mark  is  a  cut  in  the  stone  on  the  south  abutment  of  the 
Elgin,  Joliet  and  East<?rn  Railroad  bridge.  It  is  marked  S.  D.  HP.  B.  M. 
Its  elevation  is  85.030  feet  above  the  Hennepin  datum  and  CO. 704  feet 
below  the  Chicago  city  datum.  The  gage  is  set  with  its  zero  at  the  same 
elevation  as  the  zero  of  the  Chicago  datum,  thus  giving  directly  the 
<*levation  of  the  river  surface  below  this  datum. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

iRR  ft8— 04 14 
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Iso. ». 


Discharge  measurements  of  Illinois  River  near  Minooka,  III,,  in  IfKU. 


Date. 


Hydrographer. 


Gafre 
height. 


March  15.... |  E.  H.  Heilbron 

April  19 do 

May  10 do  .  .^. 

July  12 ' do 

August  31 _ ! do 

September  26 Johnson  and  Hanna 

October  24  _ _ do 

November  11 F.  W.  Hanna 


Feet. 

-86.84 
-91.12 
-94. 10 

-93.  as 

-93. 99 
-94. 10 
-94. 10 
-94. 15 


Diat^harg*'. 

Second-/*  *t. 
25, 689 
13. 4S2 
7,  :W^ 
7, 46.> 
7,044 
7,319 
7,673 
7,596 


Meati  daily  gage  height,  in  feet,  of  Illinois  River  near  Minooka,  III., 'for  JtuKi, 


Day. 


Jan.       Mar.   ,  Apr.      May.  I  June.  |  July.     Aug.  !  Sept.      Ck-t.       Nov.    ,    Dw 


1.... 

2... 

3... 

4... 

5.... 


....  -80.62 
....|-  89.87 
....  -89.65 
....l-89.?i 
....  -89.25 

6 '-89.38 

7 -87.45 

8 


9 ,-82.98 

10 -83.58 

11 -84.18 

12 1-84.69 

18 -86.20 

14 |-85.64 

15 

16 

17 

18 

19 

20 

21 

22 i 

23 

24 

25 

28 

27 

28 

29 

30 

31 


-86.62 
-87.33 

-88.03 
-88.37 
-88.78 
-88.35 
-86.95 
-87.22 
-87. 72 
-88. 45 
-89.25 
-89.89 
-90.  SO 
-90.72 
-91.00 
-91.27 
-91.50 


-91.86 
-92.05 
-92. 13 
-CI. 91 
-90.  K6 
-89.90 
-89.85 
90.62 
-91.05 
-91.36 
-87.80 
-86. 13 
-85. 78 
-84.02 
82.89 
83.31 
-83.87 
-84.75 
-85.84 
-86.77 
-87.55 
88. 75 
■80.26 
-89.73 
-90.10 
-90.41 
-£0.46 
90.63 
-91.18 
91.42 


-91.77 
-91.96 
-%.02 
-92.23 
-92.36 
-92.60 
-92.ft5 
-93.00 
-92.99 

-93.12 


93.31 

93.46 

-98.55 

93.76 

93.85 

93.84 

-93.94 

9:^.95 

aj.97 

93.78 

93.79 

-93.62 

-93.43 

93. 19 

-93.52 

92.47 

92.57 

-92.71 

-92.78 


92.63 

-92.69 

-92.91 

-92.78 

-«.19 

91.04 

-91.07 

-91.86 

91.83 

-92.  .S3 

92.67 

-93.04 

-98.26 

-93.43 

-93.48 

93.79 

-93.98 

-93.98 

-94.08 

-94.00 

-94.11 

94.(15 

94.05 

-94. 13 

94.22 

94.27 

94.34 

94.37 

94.39 

-94.40 


-94.48 

-94.34 

94.30 

94.34 

-94.30 

-94.36 

94.32 

94.20 

93.69 

93. 5S 

-93.86 

93.90 

93.97 

94.05 

-94.17 

-94.26 

92.  a5 

-92.80 

98.47 

94.04 

94.05 

-94. 12 

-94.32 

94.38 

-94.29 

94.33 

94.80 

94.21 

93.65 


93.12 

-94.13 

-94.07 

-93.63 

93.24 

-9:108 

93.55 

-92.70 

-93.84 

94.00 

-94.23 

94.30 

-94.30 

-94.18 

94.45 

94.63 

94.65 

-94.65 

94.55 

94.58 

94.61 

-94.56 

-94.51 

94.53 

94.64 

94.48 

93.  W 
-94.05 

94.  .'lO 
-94.23 


94.29 

94.40 

-94.32 

-94.44 

-94.45 

-94.67 

94.63 

-94.64 

-94.00 

-94.09 

-93.39 

-94.11 

-94.26 

-94.00 

-92.79 

-90.36 

-90.99 

-91.78 

92.12 

-92.53 

93.01 

93.32 

-9a  56 

-93,73 

93.89 

94.08 

-94.00 

94. 10 

94.10 

-94.20 


-94.20 
94.17 
-94.25 
-94.12 
-93.  CO 
-93.87 
-93.83 
-93.61 
-93.36 
-93.37 


-98.75 

98.83 

93.78 

98.88 

93.83 

-98.98 

98.93 

-93.83 

98.91 

-93.93 

-93.97 

-94.06 

-93.98 

-93.95 

-«i98 

94.05 

-94.01 

93.99 


-98.  Se 
-93.85 

-94.  oe 

-94.14 
-94.21 
-94.18 
-94.22 
-94.25 
-94.25 
-94.15 

-94.13 
-94.20 
-94,23 
-94.27 
-94.88 
-94.22 
-94.20 
-94.43 
-94.45 
-94.20 
-94.41 
-fla52 
-93.36 
-93.42 
-94.20 
-94.23 
-94.  (fi 
-94.10 

94.33 
-98.98 


-93.9? 
-93. « 
-98.78 
-93  71 
-94.30 
-93.00 
-«J.58 
-9Ci© 
-98.?** 

-98.  se 

-98.  T9 
-93.7? 
-92,42 
-98.30 
-91. « 
-92.94 
-«.(« 
-96.86 

-a*.fi8 

-90.84 
-90.38 
-90,84 
-91.00 
-90.84 
-90.  Si 
-91.31 
-91.1J< 
-91.13 
-91.10 
-91.31) 
-91.  (H 
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Rat.'ng  table  for  Illinois  River  near  Minooka,  IlL.fnnn  January  1  to  Decvmber 


Oaee 
beiKUt. 

Diflchar^. 

Feet. 

Second-feet. 

-95.0 

6,020  ' 

-94.9 

6. 185 

-94.8 

6,250  ' 

-94.7 

6, 370 

-94.6 

6, 495 

-94.5 

6, 625 

-94.4  ' 
-94.3 
-94. 2 

-94.1 
-  94. 0 
-93.9 
-93.8 


6.760 
6,900 
7, 045 
7, 195 
7.350 
7,510 
7, 675 


Gasre 
height. 


Feet. 
-93.7 
-93. 6 

-93.5 
-93. 4 
-93.3 
-93.2 
-93.1 

-93.0 

-92.8 
92.6 

-92. 4 
-92.2 
-92.0 


Discharge. 
Second-feet. 

7,840 

8,010 

8, 185 

8,365 

8,550 

8,740 

8, 930 

9, 125 

9, 525 

9,940 

10, 375 

10, 820 

11,285 


Qafire 

heignt. 


Feet. 

-91.8 

-91.6 

-91.4 

-91.2 

-91.0 

-90.8 

-90.6 

-90.4 

90.2 

-90.0 

-89. 5 

-89.0 

-88.5 


Ga 


DiBoharge.  I    ^eig^t.     I>isf-h«^o 


Second-feet . 

11,765 
12,260 
12,765 
13,280 
13,810 
14, 350 
14, 895 
15,450 
16,010 
16, 575 
18,000 
19, 425 
20, 850 


Feet. 

-88.0 

-87.5 

-87.0 

-86.5 

-86.0 

-85. 5 

--85. 0 

-84. 5 

-84.0 

83.0 

82.0 


Above  -  90  feet  gage  height  the  curve  becomes 
secoud-feet  jier  tenth  gage  height. 


Second -feet. 
22, 275 
23,700 
25, 125 
26, 550 
27,975 
29, 400 
30, 825 
32, 250 
33, 675 
36, 525 
39, 375 


a  tangent,  with  difference  of  285 


Estimated  monthly  discharge  of  Illinois  River  near  Minooka^  III.,  for  190.^, 

[Drainage  area,  6.476  square  miles.] 


Month. 


January  1-14  «. 

Febmary 

March  15-31... 

April 

May& 

Jane 

Jnljc 

Aug^ist 

September 

October  <=? 

November 

December 


Discharge  in  sei*ond-feet. 


Maximum.     Minimum. 


36,525  I 


Mean. 


Bun-off. 


14,895  I       25,238 


Second- 
feet  per 
square 
mile. 


3.90 


36,810 

11,885 

13, 675 

9, 525 

9, 730 

15, 590 

8,445 

8. 445 

14,215 


10,935 
7, 430 
6,760 
6, 625 
6, 430 
6, 430 
6,970 
6, 135 
6,900 


19, 670 
20, 244 
8,979 
8,754 
7, 323 
7,219 
8,190 

7,161 
10, 557 


3.04 
3.13 
1.39 
1.35 
1.13 
1.11 
1.26 
1.17 
1.10 
1.63 


Depth  in 
inches. 


2.03 


1.92 
3.49 
1.60 
1.51 
1.30 
1.28 
1.41 
l.a5 
1.23 
1.88 


a  January  8,  discharge  estimated. 
<>May  10  and  12,  discharge  estimated. 


e  July  5  and  22,  discharge  estimated. 

rf  October  11, 12,  and  13,  discharge  estimated. 
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[so.  sw. 


DESPLAINES    RIVER  ABOVE   THE    MOUTH    OF   KANKAKEE  RIVER    XKAR 

CHANNAHON,  ILL. 

This  station  was  established  October  24,  1902,  by  K.  II.  Ileilbirm. 
It  is  located  just  above  the  mouth  of  the  Kankakee  cut-off,  and  2 
miles  below  the  moutli  of  Dui)age  River,  near  Channahon,  111.  The 
gage  is  a  plain  staff  graduated  to  feet  and  tenths  and  nailed  to  a  tree. 
It  is  reau  twice  daily  by  E.  A.  Ilines.  The  measurements  are  t-aken 
from  a  cable  and  boat.  The  initial  point  for  sounding  is  on  the  left 
bank.  The  channel  is  straight  for  a  thousand  feet  above  the  station 
and  slightly  curved  for  a  thousand  feet  below,  and  lias  a  width  of  'M'^ 
feet,  and  maximum  depth  of  20  feet  at  ordinary  stage.  The  flow  is 
moderately  rapid.  The  right  bank  is  high  and  rocky,  and  the  Illinois 
and  Michigan  Canal  runs  along  the  bank.  The  left  bank  is  high,  and 
the  Kankakee  cut-off  enters  the  river  just  below  the  gaging  station. 
The  bed  of  the  stream  is  gravel  and  silt. 

Bench  mark  No.  1  is  a  nail  driven  into  the  north  side  of  an  elm  tree 
about  2  inches  in  diameter,  on  the  Illinois  and  Michigan  Canal  tow- 
path,  150  feet  north  of  the  Kankakee  cut-off.  Elevation,  81.501  feet 
above  the  Hennepin  datum  and  70.203  feet  below  the  Chicago  city 
datum.  Bench  mark  No.  2  is  a  nail  in  the  east  root  of  an  elm  tree 
on  the  east  bank  of  Desplaines  River,  50  feet  east  of  the  water  edge 
and  200  feet  north  of  the  Kankakee  cut  off,  opposite  the  point  where 
the  Illinois  and  Michigan  Canal  and  Desplaines  River  are  sei)arated. 
Elevation,  74.204  feet  below  the  Chicago  datum.  The  gage  is  set  with 
its  zero  at  the  same  elevation  as  the  zero  of  the  Chicago  datum,  thus 
giving  directly  the  elevation  of  the  river  surface  below  this  datum. 

This  station  was  establislied  in  order  to  determine  the  flow  of  Dupage 
River. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  wcasiirenients  of  Desplaines   River  above  mouth  of  Kankake**    Hirer 

near  Channahon^  III.,  in  100.]. 


Date. 


Hydrographer 


March  14 E.  H.  Heilbron 


April  9_ -do 

April  26 do 

May  9 _ do 

July  11 do 

August  30 do 

September  26 do 

October  28 F.  W.  Hanna  . . 

Novemlx  r.2.> do 

Decern l)tr  17 E.  H.  Heilbron 


height. 

Discharge. 

Feet. 

.V«*cond-/(fW. 

~m.  59 

8,649 

-86.61 

5, 483 

-86. 10 

6,139 

-86. 93 

5.07*^ 

-86. 7o 

5. 713 

86.75 

5,753 

-  86. 55 

5,621 

-86.70 

5,790 

-  86. 95 

5,i:3S 

-85.60 

«6.956 

a  Partly  frozen. 
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Mean  dailff  gage  height^  in  fvet,  of  I)e.splaini's  River  alHtve  mouth  of  Kankakee 

Hiver  nea}'  Channahon^  III.,  for  J'Joj, 


—  " 

' 

Day. 

Jan. 

Mar. 

Apr. 

May. 

Junw. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Der. 

1 

-HO.  20 

86.12 

-86.95 

86.65 

-87.a-> 

86. 79 

-86.84 

-H6.84 

-86. 75 

86.45 

*#.  ...  ...... 

-85.20 

-86.30 

86.96 

86.73 

-86.81 

-86.  HH 

86.78 

86. 7H 

-8(5.  .56 

-  S({.  W) 

3 

h5. 18 

86.35 

86.80 

m.  78 

86.  H2 

86. 8() 

-86.86 

W.HH 

-8(5.  HI 

S({.40 

4 

-85.  IS 

-86.53 

86.95 

86.70 

8(J.9H 

-86.66 

--86.76 

-86.67 

-86.  a> 

8;.:"8 

5 

-«>.  15 

-m.  :c> 

-86.95 

-86.48 

-87.01 

86. 6H 

-86.8:J 

-86.56 

-86.97 

87. 05 

6 

85. 15 

-86.(JC} 

-86.95 

86.40 

-86.98 

-8(J.B7 

-87.25 

-86.73 

-8(5.88 

87.12 

1 ... .. 

-86.(15 

-86. :« 

-87.08 
-86.97 

86.56 
-86.51 

-86.95 
86.  Oj 

-86.?  7 
-87.07 

87.04 
-87.  (;0 

-86.55 
—86.57 

-8(5.92 

-87. «) 

-  87.12 

8 

-87.12 

» 

-86.62 

-87. 0"? 

-86.77 

-87.04 

87.  (H 

87.  (K 

-86.29 

-86.86 

-  87. 12 

10 

-HO.  65 

• 

-80.46 

86.99 

-86.68 

-86. 8H 

-86.73 

-H6.60 

-8(5.  :{5 

-86.88 

87.18 

11 

-81.30 

-84.50 

-86.88 

-86.68 

— 86. 77 

86.90 

-86.08 

-86.44 

-86.93 

-87.11 

12 

-81.80 

83.  a) 

-86.89 

-86.82 

-86.89 

86.84 

-86.68 

-86.47 

-86.84 

87.09 

13 

82.26 

I 

-82.80 

-86.80 

-86.  a5 

-86,87 

-86. 9:^ 

-86.76 

-  86.  (56 

-86.8:} 

87.12 

14 

-82.72 

81. 2r) 

-87.01 

-86.87 

-86.  KJ 

86.94 

H6.61 

-86.77 

-86.98 

-87. 12 

15 

-83.70 

K0.3H 

-87.01 

-WJ.HO 

86.72 

86.97 

-84.31 

-86.57 

87. 12 

16 

-84.14 

-HO.  90 

-87.08 

-86.84 

-86.85 

-87.  OH 

-84.0(5 

-86.69. 

.  -86.96 

-87.12 

17 

-84.58 

-81.41 

-87.25 

H6.96 

-86.87 

-87.16 

-84.86 

86.74 

-86.93 

-87. 18 

18 

-84.90 

-82. 15 

-87.14 

86.93 

86.01 

-87.25 

-M.84 

-86.64 

-87.09 

-87.11 

19 

-84.92 

-8:120 

-87. 10 

-H6.81 

-8(J.:J5 

-87. 13 

85. 14 

-H(5. 7H 

-87.05 

-87.09 

20 

-  84. 16 

-83.  ?2 

-87.(16 

88.91 

-86.  a5 

-8(5.99 

-85.38 

-86.  (J9 

-86.91 

-87. 15 

21 

-82.85 

84.5CJ 

-87.05 

86.92 

-86.71 

87.(3 

R5.66 

-8(5.71 

-87.(X) 

22 

82  75 

K5.00 
-85.  45 

-86. 83 
-86.88 

-86.92 

-86.94 

86.64 
-86.71 

-87.16 
-87. 13 

K5.  % 
-H6.11 

86.66 
-8(5. 75 

86.  OJ 

-8(5.08 

33 

-8:121 

24 

-84.05 

85.90 

86.77 

-86.  W) 

-86.87 

-m.  H9 

-8(5.40 

-8(5.81 

85.97 

25 

-84.88 

85.70 

-86.  H4 

87.0C) 

-m.  «5 

-87.01 

-86. 6(5 

8(5. 85 

86.  KJ 

26 

-84.  V8 

-H6. 10 

-8C>.93 

-HfJ.tfJ 

-8(5. «) 

87.  (« 

86.  (K) 

-8(5. 7.-1 

-86.56 

27 

-85.20 

-86.17 

-86. 8H 

-87.  rt) 

-8(5.81 

-86.80 

-86.67 

86.79 

-86.90 

87.10 

28 

-85.50 

-86.27 

-W.Hl 

-86.98 

-m.  H) 

•8(5. 24 

8(>.  70 

8(5.  HO 

86.75 

29 

-85. 75 

w;.  70 

8().  74 

-m.  98 

-86.79 

f^5.5H 

8(5. 75 

H(5.8(5 

-86.80 

30 

-85.80 

-86.82 

Hii.  71 

-87.  (K5 

m.  HI) 

-86.  H:i 

-86.92 

86.  h7 

-86.55 

31 

-ai.98 

.... 

-8f{.79 

8'5.8() 

-86.84 

-86. 79 

DESPLAIXES    KIVER    ABOVE    THE    MOUTH    OF    JACKSON    CREEK    NEAR 

CHANNAHON,  ILL. 


This  station  was  established  October  L^3,  100:?,  by  E.  II.  Ileilbron. 
It  is  located  just  above  the  mouth  of  Jackson  Creek,  2\  miles  south- 
west of  Millsdale,  III.  The  K<^ge  is  a  vertical  staff  <rraduated  to  feet 
and  tenths,  and  is  read  daily  by  Rutli  Al(?xander.  The  measurements 
are  taken  from  a  cable  and  boat.  Tiie  initial  point  for  sounding  is  a 
red  hub  driven  in  the  ground  on  the  left  bank  near  the  end  of  the 
cable.  The  channel  is  straight  for  about  .'3,O()0  feet  borh  above  and 
below  tlio  station  and  has  a  width  of  300  feet  and  a  maximum  depth 
of  16  feet  at  ordinary  stages,  Its  flow  is  moderately  rapid.  Both 
banks  of  the  stream  are  low  and  liable  to  overflow,  but  a  few  feet 
from  the  top  of  the  banks  on  either  side  are  high  ridges,  which  never 
overflow.  Measurements  can  ])e  made  at  all  stages.  The  bed  of  the 
stream  is  gravel. 

The  bench  mark  is  the  top  of  a  red  oak  hub  (the  initial  point  for 
sounding)  driven  in  the  bluff  between  Jackson  Creek  and  the  south 
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bank  of  the  Desplaines  River.  It  is  about  3(X)  feet  west  of  the  west 
line  of  sec.  15,  T.  37  N.,  R.  9  E.,  third  principal  meridian,  and  is  on 
the  farm  owned  by  George  Alexander.  Elevation,  04.2G2  feet  below 
the  Chicago  datum.  The  gage  is  set  with  its  zero  at  the  same  eleva- 
tion as  the  zero  of  the  Chicago  datum,  thus  giving  directl}'  the  elevation 
of  the  river  surface  below  this  datum.  This  station  was  located  to 
give  the  discharge  of  the  upper  Desplaines  River. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  'measurements  of  Desplaines  River  above  mouth  of  Jackson  Creek  near 

Channahon,  lU.^  in  190S, 


Date. 


Hydrographer. 


h?iSK.    ,D«'««>»n«. 


Feet. 

March  14. E.  H.  Heilbron -80.45 

April  18 .- ' do '  -82.90 

April  25 _. do —82.32 

May  8 ' do  _ —83.15 

July  11.. _ do -82.90 

August  30 do —82.90 

September  26 do —82.80 

October  28 '  F.  W.  Hanna '  -82.78 


November  25 
December  16 


do 

E.  H.  Heilbron 


-83.05  I 
■82.90  , 


8,  on 

4.5*^ 
6,114 
5,003 
5,447 
5.086 
5,892 
5,666 
5,307 
«4,380 


«  Partly  frozen. 


Mean  daily  ga^ge  height^  in  feet  y  of  Desplaines  River  above  mouth  of  Jackson  Creek 

near  Channahon,  III.  ^  for  1903. 


Day. 


Jan. 


1 

-82.32 

2 

-82.42 

3 

-82.85 

4 

-82.30 

5 

-82.25 

6 

-82.80 

7 

-82.20 

8 

-82.20 

9 

-78.17 

10 

-78.63 

11 

-79.06 

12 

-70.60 

13 

-80.00 

14 

15 

16 

-80.  .35 

........ 

17 

-81. 12 
-81.31 
-81.69 


a  Missing. 
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Mean  daily  gage  height^  in  feet,  of  Desplaines  River ^  etc. — Continued. 


Day. 

Jan. 

Mar. 

-81.78 

Apr. 
-80.35 

May. 
-8:122 

J  Tine. 
-82.92 

July. 
-82.20 

Aug. 
-83.20 

Sept. 

Oct. 
-82.87 

Nov. 
-83.20 

Dec. 

18 

-81.34 

-82.17 

19 '-81.72 

-80.96 

-m.zi 

-82.94 

-82.«) 

-8:120 

-81.40 

-82.98 

-83.15 

-82.79 

20 ..  -80.96 

-81.26 

-83.14 

-82,94 

-82.80 

83.20 

-81.68 

-82.86 

-83.12 

-81.34 

21 -79.90 

81.72 

-83.20 

-83.a3 

-82.ro 

83.13 

81.65 

-82.80 

-82. 13 

-81.70 

22 

-79.50 
-80.01 

-81.97 
-82.10 

83.05 
-83.09 

-82.90 
-83.08 

-82.(0 
-82.90 

83.28  . 
-83.02 

-82.30 
-82.35 

-82.84 
-82.82 

-82. 13 
-82.10 

-81.85 

23 

-81.72 

24 -80.66 

-82.20 

-83.10 

-82.98 

-82.90 

83.00 

-82.50 

-82.99 

-82.11 

-81.88 

25 -80.86 

82.25 

83.06 

-83.05 

-83.00 

83.04 

-82.72 

-82.73 

-82.60 

-81.86 

26 -81.30 

] 

-82.01 

-83.13 

-83.00 

-82.98 

83.11 

-82.76 

-82.85 

-82.70 

-81.40 

27 -81.66 

-82.65 

-83.07 

-83.07 

-82.92 

-82.93 

-82.80 

82.93 

-82.82 

-81.40 

28 -81.92 

-82.75 

-83.02 

-83.15 

-82.92 

-82.60 

-82.85 

-82.82 

-82.68 

-81.45 

29 -82.06 

-83.30 

88.02 

-83.07 

-82.87 

-82.66 

-82.80 

-82.93 

-83.82 

-81.30 

30 -82.18 

-83.25 

-82.82 

-83.10 

-82.87 

-88.00 

-82.97 

-82  88 

-82.38 

-81.00 

81 -82.30 

-82.89 

__^ ^_ 

-82.90 

-83.00 

-82.83 

-80.56 

WABA8II  RIVER  DRAINAGE  BASIX. 


The  drainage  basin  of  the  Wabash  embraces  an  area  of  about  33,000 
square  miles,  distributed  as  follows:  In  Ohio,  400  square  miles;  in 
Indiana,  24,350  square  miles;  in  Illinois,  8,250  square  miles.  It 
drains,  therefore,  slightly  more  than  two-thirds  of  Indiana,  the  area 
of  the  State  being  35,010  square  miles.  Of  the  portion  of  Indiana, 
about  one-half  is  embraced  in  the  drainage  areas  of  the  East  and  West 
White  rivers.  By  including  these  drainage  areas  with  the  Wabash, 
the  entire  basin  has  a  nearly  symmetrical,  broadlj'  ovate  form.  Not 
including  the  White  River  system,  the  Wabash  Basin  is  an  unsym- 
metrical,  elongated  tract,  curving  around  White  River. 

The  length  of  the  valley  occupied  by  the  Wabash  is  about  450  miles, 
but  the  length  of  the  stream  is  fully  500  miles,  for  the  river  in  its 
lower  course  makes  several  oxbow  curves  within  the  valley.  The 
source  of  the  river  is  about  1,000  feet  above  tide,  while  its  mouth  at 
low  water  is  but  311  feet.  The  average  fall,  if  we  estimate  the  stream 
to  have  a  length  of  500  miles,  is  therefore  about  16.6  inches  per  mile. 
The  rate  of  descent  is  far  from  uniform,  being  much  more  rapid  in  the 
upper  portion  than  in  the  lower.  There  are  also  many  rapids,  sepa- 
rated by  pools  or  sluggish  portions  of  the  stream.  The  elevation  of 
the  stream  is  accurately  determined  at  many  points,  but  in  the  absence 
of  a  careful  measurement  of  the  length  of  the  stream  the  rate  of  fall 
is  only  approximately  known.  The  section  above  the  point  where  the 
river  enters  the  old  lake  outlet,  estimated  to  have  a  length  of  100  miles, 
has  a  fall  of  about  300  feet,  or  3  feet  per  mile.  Railwaj'^  levels  and 
canal  surveys  at  the  point  where  the  river  joins  the  old  lake  outlet 
show  its  elevation  to  be  nearly  700  feet  above  sea  level,  the  altitudes 
reported  varying  between  G96  and  699  feet. 

The  following  table  gives  the  elevation  and  fall  at  various  points 
in  this  basin : 
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Table  of  altitudes  and  dUtances  along  Wabanh  River. 


Location. 


Estiiiiat4>d      Ai«.;*.,^«         Fall  per 
distance.      Altitude.  ^y^ 


Source 

Huntington 

Mouth  of  Salamonie  River . . . 
Mouth  of  Mississinewa  River 

Logansport 

Lafayette 

Attica. 

Covington. 

Terre  Haute  _ _ . 

State  line 

Hutsonville,  111 

Vincennes 

Mouth  on  White  River 

Grayville,  111 

Mouth  of  Little  Wabash 

Mouth  of  Wabash  River 


Milen. 

Vtet. 

Frrt. 

0.0 

1,00  ).0 

{).m 

100.0 

699.0 

30. 0 » 

15.0 

667.0 

* 

25.  :>»> 

20.0 

633. 0 

20.4<> 

20.0 

583.0 

Stl.!") 

50.0 

506. 0 

l>*.4s 

25.0 

487.0 

9.12 

20.0 

470.0 

10.2i» 

55.0 

447.7 

4.M> 

14.6 

440.6 

5.>^» 

29.0 

424.6 

6.6«) 

46.4  ' 

398.8 

6.6l> 

82.5  ' 

376.5 

8. 3i> 

28.0 

365. 0 

5.  fX> 

46.0 

323.0 

ll.<>» 

16.0  ' 

1 

311.0 

9.t»<> 

During  11)03  the  Ignited  States  Geological  Survey  maintained  sta- 
tions in  this  basin  at  Logansport,  Delphi,  Shoals,  Cataract,  TeiTJi 
Haute,  and  Lafayette,  Ind.  The  following  are  the  drainage  areas  of 
the  several  streams  at  these  points. 

Drainage  areas  in  Wabash  River  basin, 

Sq.  miles. 

Wabash  River  at  Logansport.  _ .3, 163 

Upper  Eel  River  at  Logansport 887 

Tippecanoe  River  at  Delphi 1, 890 

Lower  Eel  River  at  Cataract 255 

White  River  (East  Branch)  at  Shoals . .  _ 4, 900 

White  River  (West  Branch)  at  Indianapolis. 1, 520 

WHITE   RIVP:ir(EAST   BRANCH)    AT  SHOALS,  IND. 

This  station  was  established  June  25,  1903,  by  A.  C.  Lootz.  It  is 
located  at  the  highway  bridge,  in  the  village  of  Shoals,  Ind.,  4l)0  feet 
above  the  Baltimore  and  Ohio  Southwestern  Railroad  bridge.  There 
are  rapids  just  below  this  station  and  also  about  5^  miles  below.  The 
gage  is  read  once  each  day  ]>y  O.  II.  Greist.  The  standanl  chain  gage 
is  fasti^ned  to  the  railing  and  metal  posts  of  the  downstream  side  of 
the  first  si)an  on  the  left  end  of  the  highway  bridge.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  is  40.41  feet. 
This  gage  was  established  to  take  the  place  of  the  original  vertical 
gage,  which  was  fastened  to  one  of  the  piers.  Discharge  measurt*- 
ments  are  made  from  the  3-span  highway  bridge  to  which  the  gage  is 
attached.     The  initial  point  for  soundings  is  the  face  of  the  left  abut- 
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ment.  The  channel  is  straight  above  and  below  the  station  and  the 
current  is  swift.  The  right  bank  is  a  high  rocky  road  embankment 
and  never  overflows;  the  left  bank  is  a  steep  rocky  bluff  and  does  not 
overflow.  The  bed  of  the  stream  is  rocky,  and  the  channel  is  divided 
into  three  parts  by  the  bridge  piers.  I^ench  mark  No.  1  is  tlie  stone 
cap  on  the  downstream  end  of  the  fii*8t  pier  from  the  left  bank.  Its 
elevation  is  100  feet  alx>ve  gage  datum. 

The  observations  at  this  station  during  li>03  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  mecLsiwements  of  White  River  (East  Branch)  at  Shoah,  Ind.,  in  1903. 


Date. 


Hydrc^rapher. 


Gage 
tieieiit 


height. 


Di^harge. 


Feet. 


June  22 A.  C.  Lootz 

August  4 L.  R.  Stockman 

September  24. do 


65. 07 
63.40 


Second-feet. 

«2,000 

3,392 

511 


(I  Float  measurement. 


Meaji  daily  gage  height,  in  feet,  of  White  Iiii*er  {East  Branch)  at  Shoals,  Ind., 

for  VMS, 


Day. 

June. 

July. 

Aug. 

Sept. 

6:150 
63.50 
6:1 50 
6;i50 
63.50 
6:150 
63.50 
63.50 
6:150 
6:150 
63.50 
63.50 
63.50 
63.50 
6:150 
6:140 

(»:140 

6:1 40 
6:140 

6:140 

68.40 
63.40 
6:140 
6:140 
6:140 
6:140 
6:3. 40 
63.40 
6:140 
63.40 

Oct. 

(W.  40 
63.40 

6:140 

(K150 
63.50 
6:150 
6:160 
63.70 
6:180 
63.90 
63.90 
63.90 
64.00 
64. 00 
63.90 
«J3.90 
(«.  80 
r»3. 70 
0:170 
6:160 
6:160 
6:150 
63.50 
6:150 
<B.50 
63.50 
6:1 50 
6:150 
63.50 
63.50 
63.50 

Nov. 

Dec. 

1 -- 

2 

3 - 

64.50 
64.40 

64.aa 

64.  lU 
64.  a) 

64.30 
64.10 
(W.IO 
(>4. 10 
64.00 
64.00 
63.90  1 
(;^90 

*>j.80 
63.80 
6:190 
KJ.HO 
63. 70 

a-j.  70 

63.  .V) 

63.50 

63.50 

63.50 

63.50 

(«.50 

f«.60 

63.60  i 

63.60  i 

6:160 

6:160 
64.70 
64.80 
65.:*) 
66.10 
66.90 
66.80 
66.00 
65.50 
65. 10 
64.90 
64.60 
64.40 
64.10 
64.10 
64.  (K) 
64.00 
64.00 
(KIDO 
63.9JJ 
6:190 
6:180 
61180 
63.70 
63.70 
63.70 
6:1  WJ 
6:160 
63.60 
63.50 
63.60 

63.50 
63.50 
63.50 
63.50 
6:150 
6:1 50 
63.50 
63.50 
6:150 
6:150 
6:150 
6:150 

6:150 

63.50 
(5150 
(SI  .50 
63.50 
63.70 
6:170 
63.70 
6:1  H) 
63.90 
64.  (X) 
6:190 
63.80 
63.70 
63.70 
6:160 
63.60 
6:170 

63.70 
63.70 
63.70 

4 

63.60 

5        ..        ..     ..  . . 

6:160 

6 

63.50 

1........................................ - 

63.50 

8 

9 

10 

11 

12 

13 

63.50 
63.60 
63.60 
63.50 
63.50 
63.50 

U 

1.5 

63.50 
63  50 

16 

17 

18 

6:150 
(3.50 
6:3. 50 

19 

ivlSO 

1 

a) 

63.60 

21 

64.10 

22 ' 

23 

24 

64.20 
04.:30 

64.50 

26 

64.60 

26 

64.90 

27 : 

64. :« 

W.30 
64.40 
64.50 

65.20 

28 

65.(30 

29 

65.00 

90 

64.80 

31 

64.60 
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Rating  table  for  Wliite  River  {East  Branch)  at  Shoals y  Ind,,  from  Jun^  Jj  to 

December  31,  1903, 


Gage 

height. 

Discharge. 
Second-feet. 

Gage 
heignt. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge 

Fiei. 

Feet. 

Second-feet. 

Feet. 

Second-/eei, 

63.4 

510 

64.7 

2,600 

67.0 

6,970 

69.6 

11,910 

63.5 

640 

64.8 

2,790 

67.2 

7,350 

69.8 

12,290 

63.6 

770 

64.9 

2,980 

67.4 

7,730 

70.0 

12, 670 

63.7 

910 

65.0 

3,170 

;     67.6 

8,110 

70.5 

13,620 

63.8 

1,050 

65. 2 

3, 550 

67.8 

8,490 

1     71.0 

14. 570 

63.9 

1.200 

65.4 

3,930 

68.0 

8,870 

71.5 

15,520 

64.0 

1,350 

65.6 

4,310 

68.2 

9,250 

72.0 

16,470    ' 

64.1 

1,510 

65. 8 

4,690 

68.4 

9,630 

73.5 

17,420 

64.? 

1,680 

66.0 

5,070 

68.6 

10,010 

73.0 

18,  a70 

64.3 

1,860 

66.2 

5,450 

68.8 

10,390 

73.5 

19,820 

64.4 

2,045 

66.4 

5, 730 

69.0 

10, 770 

;    74.0 

20, 270 

64.5 

2,230 

66.6 

6,210 

69.2 

11,150 

1 

64.6 

2,415 

!     66.8 

6,590 

69.4 

11,530 

1 
1 

Table  made  from  measurements  of  Angnst  4  and  September  24, 1903,  and  Janu- 
ary 24,  1904.    Table  should  be  accurate  to  limiting  height  in  1903. 

Estimated  monthly  discharge  of  White  River  (East  Branch)  at  Shoals,  Ind.^for 

1903. 

[Drainage  area,  4,9U0  square  milee.] 


Discharge  in  second-feet. 


Rnn-off. 


Month. 


Maximum.    Minimum. 


June  27-80 

July 

August  .-- 
September 
October  _  _ . 
November . 
December . 


2,230 
2,230 
6,780 
640 
1,350 
1,350 
3, 550 


1,860 
640 
640 
510 
510 
640 
040 


Mean. 


Second- 
feet  per 
i     square 
mile. 


1,999 

1,165 

2,181 

575  ! 

829 

791 

1,350 


0.41 
.24 
.45 
.12 
.17 
.16 
.28 


Depth  in 
inches 


0.06 


.28 


no 


.13 
.20 
.18 
.32 


LOWER  EEL  RIVER  AT  CATARACT,  IND. 

This  Station  was  established  by  E.  Johnson,  jr.,  assisted  by  L.  R. 
Stockman.  It  is  located  G  miles  from  Cloverdale,  Ind.,  and  one-half 
mile  southwest  of  Cataract,  Ind.  It  is  300  feet  above  a  dam  l)elow 
which  there  is  a  fall  of  35  feet.  The  gage  is  a  3  by  6  inch  oak  timber, 
secureb^  fastened  to  the  west  abutment  on  the  downstream  face.  It 
is  marked  by  brass-headed  nails  and  reads  from  zero  to  10  feet. 


HOYT.] 


WABASH   RIVER    DRAINAGE    BASIN. 


219 


The  gage  is  read  once  each  day  by  Joe  Steiuer.  Discharge  measure- 
ments are  made  from  the  upstream  side  of  the  single-span,  covered 
highway  bridge,  which  has  a  length  between  abutments  of  128  feet. 
The  initial  point  for  soundings  is  the  face  of  the  left  or  west  abutment 
at  the  top  of  the  coping  on  the  up.stream  side.  Distances  are  marked 
by  wire  nails  and  painted  figures  on  the  guard  rail  on  the  upstream 
side  of  the  bridge.  The  channel  is  straight  for  about  500  feet  above 
and  300  feet  below  the  bridge.  The  current  varies  from  swift  to  rather 
sluggish.  Both  banks  are  high  and  rock}"  and  will  not  overflow.  The 
bed  of  the  stream  is  a  smooth  rock  ledge,  nearly  level  between  the 
bridge  abutments. 

Bench  mark  No.  1  is  a  wire  nail  in  the  root  of  a  small  elm  tree  in  a 
stone  wall  on  the  north  side  of  the  road  approaching  the  bridge  on 
the  west  side  of  the  river  about  50  feet  from  the  bridge.  Its  eleva- 
tion above  the  zero  of  the  gage  is  12.60  feet.  Bench  mark  No.  2  is  a 
wire  nail  in  the  root  of  a  large  oak  tree  in  the  pasture  on  the  west 
side  of  the  river  300  feet  from  the  bridge  and  20  feet  from  the  fence 
which  bounds  the  south  side  of  the  road  approaching  the  bridge.  The 
elevation  of  this  bench  mark  is  27.20  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  nieasurenienta  of  lower  Eel  River  at  Cataract^  Ind,,  in  1903. 


Date. 


Aiignst  6 

August  12 

September  25. 


Hydrographer. 


E.  Johnson,  jr  _ 

do 

L.  R.Stockmrin 


Mean  daily  gage  height, 

Day. 

Aug. 

Sept. 

1 

1.20 
1.16 
1.16 
1.20 
1.15 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.10 
1.10 
1.15 
1.30 

2 

3 

4 

6 

6 

2.60 
2.00 
1.56 
1.50 
1.40 
1.85 
1.30 
1.20 
1.20 
1.20 
1.15 

7 

S 

9 

10 

11 

12 

13. 

14 

15 

16 

Gage 
height. 

Diflcharge. 

Feet. 

Secmid-feet, 

2.60 

1,479 

1.30 

127 

1.04 

14 

Oct.   Nov. 


1.10 
1.10 
1.10 
1.30 
1.20 
1.30 
2.50 
2.70 
2.20 
2.10 
1.20 
1.15 
1.16 
1.15 

i.eo 

1.30 


1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.30 
1.40 
1.30 
1.30 
1.30 


Dec. 

1.30 
1.25 
1.30 
1.30 
1.30 
1.30 
1..35 
1.35 
1.35 
1.36 
1.40 
1.40 
l.:» 
1.30 
1.30 
1.30 


Day 


Aug.  Sept.  Oct.   Nov. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


1.15 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1. 10 
1.10 


27 1  1.10 

28 1.06 

29 -..-I  1.20 


30. 
31. 


1.15 

1.20 


1.35 
1.30 
1.30 
1.15 
1.15 
1.25 
1.20 
1.20 
1.15 
1.L5 
1.10 
1.15 
1.10 
1.05 


1.20 
1.20 
1.15 
1.20 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.16 
1.20 
1.20 


1.30 
1.30 
1.30 
1.30 
1.30 
1.20 
1.26 
1.20 
1.30 
1.30 
1.25 
1.20 
1  30 

i.ao 


Dec. 


1.30 
1.30 
1.40 
1.00 
l.CO 
l.GO 

i.eo 
i.eo 

1.60 
1.60 
1.40 
1.40 
1.40 
1.40 
1.40 
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WABASH  RIVER   AT  TERRE   HAUTE,   IND. 


[NO.  *. 


The  gage  is  located  at  tlie  pump  liouse  of  the  Terre  Haute  Water- 
Works  Company,  and  is  read  once  each  day  by  D.  M.  Rambarger.  It 
is  a  chain  gage  connecting  through  a  liorizontal  pipe  with  a  float  in  a 
well  and  operating  a  pointer  on  a  vertical  gage  in  the  pump  houst*. 
Gage  readings  were  begun  August  3,  1902.  The  records  consist  of 
gage  heights  only,  as  no  station  suitable  for  discharge  measurements 
has  been  selected  in  this  vicinity. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


Mean  dai 

If/ gag 

Jan. 
5.90 

e  heig 

Feb. 
14.65 

Jit  J  in  feet. 

Mar.  .  Apr. 

I 

15. 15      3. 10 

of  Wc 
May. 

ibash 

Jnne. 
5.50 

River 
July. 

at  Ter 

Aug. 

re  Ha 

ute^  Ind. ,  for 

~ 
Oct.      Nov. 

-0  *» 

1 
Day. 

Sept. 
1.60 

1 

5.20 

1.90 

1.40 

-0.10 

-O.30 

2 , 

5.60 

15. «) 

15.70      3.55 

4.80 

5.00 

1.60 

1.00 

1.80 

-  .10 

-  .60 

-  .♦» 

3 ' 

6.2f) 

15.66 

16.05  '    3.45 

4.75 

5.50 

1.60 

1.00 

1.80 

-  .(J5 

-  .«0 

-  .*» 

^ , 

7.90 

15.80 

17.30  '    6.70 

4.11 

5.80 

5.60 

2.10 

1.50 

.00 

—  .70 

-     :if* 

5 ' 

8.15 

15.95 

18.30  '    9.20 

3.11 

5.80 

9.&5 

5.20 

1.00 

.15 

-  .70 

-  .5i> 

6 

8.70 

15.90 

18.80     10.90 

3.90 

5.80 

S.9o 

3.55 

1.00 

.20 

-  .«» 

-  ..')0 

i , 

8.50 

15. 10 

17.65     12.70 

3.40 

8.(K) 

7.05 

2.55 

1.00 

.30 

-  .60 

-    .'i) 

» 

8.95 

15.11 

17.30     12.75 

3.10 

8.55 

6.00 

2.00 

.80 

.a5 

-  .70 

—    .•?» 

9 

8.45 

15.65 

16.65     11.80 

2.10 

9.50 

4.90 

1.80 

.80 

.80 

-  .70 

^     m 

10 

6.45 

14.60 

16.70      9.95 

2.10 

8.80 

4.00 

1.70 

.50 

1.00 

-.70 

_    .rt) 

11 

3.40 

13.50 

16.80  ■    9.40 

2.85 

7.45 

3.70 

1.50 

.30 

1.60 

-  .70 

—    .»'» 

12 

3.00 

14.06 

16.70    

2.70 

6.30 

3.80 

1.40 

.10 

1.80 

-  .W 

—   -Ht 

13 

2. 45 

15.50 

15.65    

2.60 

5.50 

3.85 

1.30 

.00 

1.75 

—  .60 

—     .«! 

14 

2.60 

15. 15 

15.35  , 

2.55 

4.00 

3.30 

1.10 

.00 

1.60 

-  .dO 

-   .ft> 

15 

2.50 

17.05 

14.85  1 

2.40 

3.60 

2.00 

.10 

.00 

1.00 

-  .50 

-   .»?» 

10 

3.40 

17.90 

13.;V)  1 

2.30 

3.00 

2.00 

.90 

.50 

.80 

-  .50 

-  .3» 

17 ' 

3.05 

17.40 

13.45    

2.30 

2.60 

1.10 

.80 

.15 

.70 

-  .20 

I.««» 

18 

4.50 

16.20 

12.25  ! 

2.10 

2.40 

1.10 

.60 

.00 

.40 

.lu 

!.*► 

19 , 

4.70 

14.25 

10. 15  1  19. 10 

1.11 

2.00 

1.80 

.50 

.00 

.30 

.20 

I  5*' 

20 

4.60 

10. :» 

9.50  1  17.  (w 

1.10 

2.CW 

1.70 

.45 

.a) 

.20 

.80 

1  iii 

21 , 

.4.orj 

7.95 

8. 70  1  16. 15 

1.80 

2.20 

1.80 

.40 

.40 

.10 

.20 

2m 

22 , 

4.10 

7.15 

8.10  .  13.55 

5.60 

2.20 

1.10 

.20 

.50 

.00 

-  .10 

3.111 

23 1 

3.00 

6.?*5 

7.45  1  10.75 

7.80 

2.40 

1,10 

.20 

.50 

.00 

.00 

3  75 

24 

3.55 

6.10 

6.65  1    8.80 

4.00 

2.30 

1.85 

.00 

.40 

-  .10 

.00 

:JH5 

25 

3.30 

6.85 

5.55  1    7.35 

4.10 

2.:^o 

1.80 

-  .10 

.30 

-  .10 

-  .10 

3.731 

20 

3. 10 

6.70 

5.:*)  1    7.30 

4.40 

2.30 

1.70 

-  .10 

.30 

-  .20 

-  .10 

4. 15 

27 

3.40 

7.80 

5.05  1    7.05 

4.75 

2.30 

1.50 

.25 

.20 

-  .20 

-  .20  , 

4U> 

2H 

5.90 

13. 15 

4.55  1    6.50 

5.50 

2.20 

1.40 

.65 

.10 

-  .30 

-  .30 

3.  in 

29 1 

11.50 

4.10 

6.30 

5.75 

2.00 

1.40 

2.10 

.00 

-  .30 

-  .30  . 

:if' 

30 1 

14.05 

4.50 

5.50 

5.90 

1.10 

1.40 

1.80 

.00 

-  .40 

-  .40 

:\  11) 

31 , 

14. ;» 

4.2() 

5.95 



1.40 

1.60 

-  .60 

:<  A) 

WABASH   RIVER  AT  LAFAYETTE,  IND. 

This  station  was  established  May  2,  1001,  by  George  E.  Waesehe* 
and  is  carried  on  in  connection  with  the  Cival  Engineering  College  of 
Purdue  University.  It  is  about  one-half  mile  above  Brown  Slr^H^t 
Bridge,  Lafayette,  Ind.,  and  about  one- fourth  mile  below  the  West 
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Liafayette  pumping  station.  The  gage  is  on  the  left  bank  and  is  in 
two  parts.  The  lower  portion  is  a  2  by  4  inch  white-pine  plank, 
g^raduated  to  feet  and  hundredths,  extending  down  into  an  18-inch 
sewer  pipe,  into  whicli  the  water  from  the  river  is  admitted.  The 
upper  portion  of  the  gage  is  graduated  to  feet  and  tenths  and  is  nailed 
to  a  large  sycamore  tree. 

The  measurements  are  made  by  means  of  a  l)oat  held  in  place  by  a 
wire  cable.  The  cable  is  adjustable,  so  that  it  can  be  placed  at  anj' 
height  above  the  surface  of  the  water.  The  initial  point  for  sound- 
incj  is  a  gas-pipe  plug  set  tirmly  in  the  west  bank  2o  feet  east  of  the 
pole  which  supports  the  west  end  of  the  cable.  The  channel  is 
straight  both  above  atid  below  J  he  station,  has  a  width  of  550  feet 
and  a  maximum  depth  of  3  feet  at  ordinary  stages,  and  is  unob- 
structed except  for  a  small  sand  bar  at  the  mouth  of  a  small  stream 
which  enters  the  river  1,500  feet  above  the  station.  The  current  is 
uniform.  The  banks  are  low  and  overflow  at  high  water.  The  bed 
of  the  stream  is  a  gravelly  mixture,  comparatively  smooth,  and 
slightly  shifting.  The  bench  mark  is  the  head  of  a  brass  rod 
embedded  in  a  block  of  concrete  placed  about  150  feet  upstream  from 
the  gage.  Its  elevation  is  515.40  feet  above  sea  level  and  14.31  feet 
above  the  zero  of  the  gage.  The  gage  is  read  by  the  students  of 
Purdue  University. 


Discharge  measurements  of  Wabush  River  at  Lafayette ^  Ind, 


Date. 


Hydrographer. 


1902. 

March22. 

April  5 - ' do 

June  4 _ ...do 

Do do 

Jxay26. - _ do 

Do do 


G.  E.  Waescbe 


1903. 


April  24... 

May,3 

May  13 do 

May  15 - do 

i 

May  16 ' do 

June  2 ' do 

Jane  18 do 

June  19 i do 


Q.  E.  Waescbe 
....do 


Fvet. 
3.50 
4.15 
7.35 
7. 35 
3.12 
3.12 

1.40 
2.00 
2.18 
2.30 
2.30 
7.35 
2.02 
1.88 


Discharge. 


Second-feet. 
5, 245 
6,313 
11,693 
12, 157 
4,089 
8,953 

1,822 
2,496 
2,198 
1,637 
2,232 
12, 157 
1,984 
1,686 
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[so. «. 


Mean  daily  gage  Jieight,  in  feet,  of  Walxish  River  at  Lafayette,  /nrf.,  for  i.v/? 

and  I90S, 


1902. 

1903. 

Day. 

,   JaD. 

Feb. 

Mar. 

17.77 
18.12 
16.80 
14.78 
13.05 

Nov. 

Deo. 

Apr.       May. 

1 

8.25 
4.50 
6.25 
8.00 
7.70 

4.28 
4.60 

'      5.35 
6.91 

!      8.67 

13.64 
11.52 
10.89 

14.17  ; 

16.40 

3.  L")       ;}  m 

2 

3.11         :i65 

1 
3 

3.15 

4 

10.00    

5 

6 

6.04 
5.S0 

8.35 
7.39 

14.80 
12.80 

13.16 
13.00 

7 

8 

4.66 
>      3.92 
3.45 
3.56 
3.74 

'      6.48 
4.87 
4.03 
3.53 
3.44 

10.  £0 
8.  to 
7.27 
7.94 

18.82 

12.05 
12,52 
13.14 
13.62 
12.94 

1 

9 

10 

2.53 
2.75 
3.19 

11 

12 

13 

3.33 

3.K') 

3.28 

16.05 

11.53 

U 

3.15 

3.65 

5.10 

15.74 

9.88 

15 

3.08 
8.04 
3.18 
4.30 
5.68 

3.75 
4.90 
7.70 
9.12 
8.35 

5.42 
5.52 
5.88 
4.75  ' 
4.48 

13.96 

10.42 

8.22  ! 

6.15 

4.93 

8.52 
7.40 
6.72 
6.86 
6.78 

16 

17 

18 

19 

20 

5.53 

7.95 

4.80 

4.48 

6.36 

21 

5.80 

10.70 

4.27 

4.70 

5.74 

22 : 

4.30 

14.38 

•  3.84 

5.00 

5.00 

t 

23 ' 

3.82 

15.46 

3.79  ' 

4.83  1 

5.00 

24 

3.37 

14.40 

3.50 

4.60 

4.78 

25 1 

3.07 

11.75 

3.19 

4.44  1 

4.44 

, 1 

26 

2.fl5 

9.14 

3.36 

4.52 

4.16 

4.H0    

27 

2.84 

7.90 

4.50 

5.10 

3.72 

4.80    

28 

2.81 

6.65 

5.75 

12.43 

3.28 

4.41    

29 

2.90 

6.08 

11.40  : 

' 

3.58 

3.80    

30 

3.12 

5.87 

15.68 

3.74 

aao  

81 1 

4.47 

16.00  ' 

1 

3.35 

1 

TIPPECANOE   RIVER  AT   SPRINGBORO,  IND. 

This  station  was  established  March  14, 11)03,  by  George  E.  Waesche. 
The  station  is  located  at  the  highway  bridge  at  Springboro,  Ind.  The 
nearest  railroad  station  is  Delphi,  5  miles  east  of  Springboro.  The 
standard  chain  gage  is  locat  ed  on  the  second  span  from  the  east  bank, 
one  panel  length  beyond  tlie  center  of  the  span.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  25.(3(5  feet.  The 
gage  is  read  once  each  day  by  Lois  Imler.  Discharge  measurements  are 
made  from  the  downstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  face  of  the  east  abut- 
ment. The  channel  is  straight  for  about  1,600  feet  above  and  about 
2,000  feet  below  the  station.  Its  width  at  ordinary  stages  is  350  feet, 
broken  by  two  piers,  and  at  high  water  is  510  feet,  broken  by  three 
piers.  Both  banks  are  high  and  can  not  ov-erflow  to  any  considerable 
extent.  The  bed  of  the  stream  is  rocky  and  rough;  the  current  is 
swift.     The  bench  mark  i.s  the  head  of  an  anchor  bolt  in  the  east 
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abutment;  it  is  the  outside  anchor  of  the  downstream  truss.     Its  ele- 
vation above  the  zero  of  the  gage  is  22.25  feet. 

The  observations  at  this  station  during  1!)03  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  measurements  of  Tippecanoe  River  at  Springboro,  Ind.,  in  1003, 


Date. 


Hydrographer. 


Gage 
heig 


^^        DiflcharKc. 


March  16 Q.E.  Waesche 

May  18 do 

June  22 do 


E.  C.  Murphy 
E.Johnson  .. 


July  17 

August  14 

September  80 L.  R.  Stockman 

I 

November  11 do 

December  29 E.  Johnson,  jr  _ 


Feet. 
4.73 
3. 00 
2.87 
3.03 
2.7.5 
3.05 
3.03 
4.00 


Second-feet, 
3,448 
747 
662 
892 
584 
704 
653 
« 1,083 


a  Partly  frozen. 
Mean  daily  gage  height,  in  feet,  of  Tippecanoe  River  at  Springboro,  Ind.,for  JOfU. 


Day. 


I 
Mar.      Apr.   I   May.     Jane.     July. 


1 

2 

3 ' 

4 1 

5 

6 1 

7 

8 

9 

10 

11 

12 

13 

U 

5.18 

15 

4.90 

16 

4.75 

17... 

4.68 

18 

4.58 

19 

4.52 

20 

4.35 

21 

4.54 

22 - 

23 

24 

4.40 
4.22 
3.97 

25 

26 

3.87 
3.88 

27 

8.82 

28 

3.78 

29 

8.70 

'dO 

3.60 

31 

3.50 

3.50 

3.50 

3.72 

4.94  I 

5.54 

5.37  ' 

5.00  ' 

4.64 

4.18 

4.21 

5.25 

6.69 

8.55 

9.65 

9.30 

8.63 

7.86 

7.10 

6.02 

4.80 

5.30 

4.a5 

4.62 

4.47 

4.33 

^.47 

4.38 

4.14 

4.05 

3.90 


3.82 
3.80 
a73 
8.65 
3.57 
3.52 
3.49 
3.43 
3.36 
3.32 
3.24 
8.20 
3.18 
3.16 
3.13 
8.10 
3.09 
3.04 
2.99 
2.95 
2.03 
2.99 
3. 10 
3.28 
3.72 
4.06 
4.08 
3.80 
3.70 
3.54 
8.:« 


3.42 
3.42 
3.28 
8.16 
3.50 
4.15 
4.  .50 
4.63 
4.12 
3.77 
3.67 
3.26 
3.28 
3.16 
3.09 
3.04 
3.02 
3.00 
2.93 
2.96 
2. 98 
2.87 

2.9;} 

2.96 
2.92 
2.h7 
2.93 
2.86 
2.83 
2.82 


2.78 
4.20 
7.03 
7.07 
7.18 
6.40 
5.54 
5.05 
4.50 
4.10 
3.88 
3.76 
3.56 
3.40 
3.27 
3.15 
3.07 
3.10 
3.fJ6 
4AX) 
3.87 
3.45 
3.30 
3.14 
3.10 
3.05 
2.97 
2.93 
2.91 
2.94 
2.96 


Aug. 

2.99 
3.00 
3.03 
3.11 
2.99 
3.16 
3.07 


Sept.  I    Oct. 

__i 


Nov.       Dec. 


2.96 
2.98 
2.99 
3.00 
2.80 
2.77 
2  73 
2.84 
2.85 
2.82 
2.81 
2.H4 

2.m 

2.S5 
2.8!} 
2.81 
3.01 
2.94 
2.96 
2.97 
2.98 
3.01 
2.9< 


«  I 


2.94 

3.58 

3.40 

3.32 

3.28 

3.02 

2.90 

2.88 

2.70 

2.81 

2.87 

2.94 

2.80 

2.90 

3.20 

3.60 

3.70 

3.79 

3.8:^ 

3.80 

3.50 

(O 

{<•) 

(<•) 

c) 

3.05 


3.10 
3.20 
3.40 
3.50 
3.47 
3.54 
3.70 
3.90 
4.17 
4.07 
4.00 
3.93 
3.87 
8.81 
3.74 
3.67 
3.63 
3.58 
3.40 
3.39 
3.38 
3.36 
3.3") 
3.34 
3.31 
3.25 
3.24 
3.20 
3.19 
3.14 
3.09 


3.08 

3.06 

3.09 

3.10 

3.09 

3.08 

3.06 

3.06 

8.04 

3.02 

3.03 

3.10 

3.09 

3.06 

(«) 

(") 

(«) 

K") 
(") 
{") 
('«) 

3.02 
3.05 
3. 08 
3.07 
8.05 
3.04 
3.07 
8.00 
3.11 


3.10 
3.09 
3.08 
3.10 
8.12 
3.18 
3.22 
3.28 
3.26 
3.24 
3.21 
3.20 
3.29 
3.96 
4.15 

(^) 

4.20 
4.18 
4.16 
4.14 
4.15 
4.13 
4.  IT 
4.16 
4.15 
4.14 
4.13 
4.13- 


oOa^e  reader  absent. 


^  Frozen. 


<'OaiHre  fvtolen. 
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[NO.S«. 


Rating  table  for  Tippecanoe  River  at  Springboro,  Ind,,from  March  14  to  I>et>-m- 

ber  Jl,  r.}()S, 


Gage 
height. 

Di.s<!harge. 
Second-feet. 

Gage 
height. 

1 

1  Disciharge. 

1  Seeond-feei. 

Gage 
height. 

Feet. 

Discharge. 

hel^. 

1 
Diflcfaarire. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second'/ft  * 

2.7 

551 

4.0 

1      1,987 

5.3 

4,230 

7.2 

'       7, 6.'k> 

2.8 

611 

4.1 

1      2, 151 

5.4 

4,410 

7.4 

8.010 

2.9 

680 

4.2 

2, 320 

5.5 

4,590 

7.6 

8,370 

1      3.0 

758 

4.3 

2,490 

5.6 

4,770 

1      7.8 

8,730 

3.1 

845 

4.4 

'      2, 660 

5.7 

4, 950 

8.0 

9,090 

>      3.2 

940 

4.5 

2,830 

5.8 

5,130 

8.5 

1       9,9d0 

3.3 

1,043 

4.6 

3,000 

5.9 

5,310 

1      ^'^ 

10,890 

3.4 

1.154 

4.7 

3, 170 

6.0 

5,490 

1      9.5 

11,790 

'      3. 5 

1,273 

4.8 

1      3, 345 

6.2 

5, 850 

'     10.0 

12, 690 

'      3.6 

1,400 

4.9 

3.520 

,      6.4 

6,210 

'     10. 5 

13. 590 

'      3.7 

1,535 

5.0 

:      3. 695 

6.6 

6,570 

i     11.0 

14, 490 

1      3.8 

1,678 

5.1 

3.870 

6.8 

6, 930 

1 

'       3.9 

1,829    1 

1 

5.2 

4. 050 

7.0 

7, 290 

Estimated  vionthli/  discharge  of  Tippecanoe  River  at  Springboro,  Ind.,for  /,'«- 

[Drainage  area,  1,890  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.!  Minimum.  '      Mean. 


March  14-31 

April 

May 

June 

July 

August « 

September  & 

October 

November  ^ 
Deceml^er''. 


4, 050 
12,060 
2,151 
3,085 
7, 650 
892 
1,753 
2,235 


845 
2, 820 


1,273 
1,273 
719 
611 
611 
581 
551 
845 
758 
845 


2,399 
4,582 
1,197 
1,112 
2,194 
.  710 

962 
1,326 

812 
1,681 


Run-off. 


Second- 
feet  per 
square, 
mile. 


1.27 
2.43 
.63 
.59 
1.16 
.38 
.51 
.70 
.43 
.89 


a  August  8  estimated. 

bGage  stolen.    Discliarge  estimated  September  2^-30. 

<?  November  15-21  oBtimated. 

d December  16-19  frozen.    Discharge  estimated. 


Depth  in 
inche;*. 


0.  isi 
2.71 

.73 

.m 

l.'M 
.44 
.57 

.SI 

1 .  03 


HO  YT,  ] 
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WABASH   RIVER  AT  LOUANSPORT,  IND. 


This  station  was  established  April  27,  1903,  by  (Teorjje  E.  \Vaesche, 
It  is  located  at  the  ('icott  street  bridge,  about  1  mile  from  the  center 
of  the  city  of  Logansport,  If  miles  from  the  Wabash  Railroad  station, 
1^  miles  from  the  Pennsylvania  station,  four  blocks  from  the  street 
ear  line,  and  1,0(X)  feet  below  the  mouth  of  Eel  River.  The  standard 
ohaingagft  is  placed  on  the  st^cond  span  of  the  bridge,  at  the  third  panel 
from  the  second  pier,  and  is  supported  by  the  bridge  pins,  and  is 
between  the  lower  chord  bars.  It  is  reached  through  a  trap  door  in 
the  floor  planks  of  the  bridge.  The  distance  from  the  end  of  the 
weight  to  the  marker  is  20.78  feet.  The  gage  is  read  once  each  day 
by  C  R.  Woodruff.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  back  wall  of  the  bridge  seat  for  the 
north  abutment.  The  channel  is  nearlj^  straight  for  1,000  feet  above 
and  for  1,500  feet  below  the  station.  The  distance  between  abut- 
ments is  550  feet,  and  the  channel  is  broken  by  three  bridge  piers. 
The  right  bank  is*  high,  and  is  not  subject  to  overflow  at  the  bridge. 
The  left  bank  is  submerged  only  at  extreme  high  water.  The  bed  of 
the  stream  is  covered  with  small  bowlders  and  is  rough.  The  stream 
is  shallow  and  the  current  is  never  sluggish.  Bench  mark  No.  1  is 
the  top  of  the  north  abutment,  under  the  fourth  board  of  the  down- 
stream sidewalk.  Its  elevation  above  gage  datum  is  18.814  feet. 
From  Pennsylvania  Railroad  levels  its  elevation  above  sea  level  has 
been  found  to  1x3  591  feet.  Bench  mark  Xo.  2  is  the  top  of  the  third 
course  of  masonry  from  the  top  of  the  north  abutment.  Its  elevation 
above  the  zero  of  the  gage  is  15.31  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hj'drographer. 


Discharge  vieasurements  of  Wabiish  Kh'cr  at  lAtgansport,  Ind.,  in  lUo^h 


Date. 


Hydroffrapher. 


April  27 Geo.  E.  Waesche 

June  8  -  _ do 

June  16 '. _ .do 

JiilvS do 

July  16 E.  C.  Murphy... 

Aujcnst  15 - E.  Johnson,  jr.  _ . 

September  30 L.  R.  Stockman  _ 

November  10 do 

December  28 . .    E.  Johnson,  jr. . . 


GaKt' 

height. 

DiHcharge. 

1 

Feet. 

Second-feet. 

2. 50 

2, 367 

4.  sr, 

7,180 

CO 

1,444 

2.30 

1,358 

1.54 

1              719 

1.35 

418 

1 .  30 

349 

1.38 

452 

2.75 

1.2S5 

IRR  98—04- 


15 
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[ivo.Sb. 


Mean  daily  gage  height,  in  feet,  of  Wabash  River  at  Logansport,  Ind. ,   for  iv* '. 


Day 

Apr. 

1 

May. 

June. 

July. 

1.65 
10.15 
7.25 
4.80  ' 
3.66 
3.00  ' 
2.55 
2.30 
2.16 
2.00  ■ 
1.90 
1.96 
1.90 
1.25 
1,70 
1.60 
1.60 
1.76 
l.So  , 
1.85 
1.80  1 
1.70, 
1.80 
1.75 
1.70 
1.70  1 
1.70  ' 
1.60 
1.60 
1.66 
1.70 

Aug. 

1.70 
1.60 
1.60 
1.60 
1.60 
1.65 
1.55 
l.uO 
1.45 
1.40 
1.40 
1.36 
1.36 
1.35 
1.35 
1.45 
1.40 
1.40 
1.30 
1.35 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.35 
1.90 
2.10 
1.90 
1.70 

Sept. 

1.70 
1.70 
1.70 
1.70 
1.70 
1.88 
1.72 
1.72 
1.70 
1.40 
1.40 
1.% 
1.35 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

(")  . 

Oct. 

1                1 

Nov.  : 

D«c. 

1 

' 

2.15 
2.10 

2.00 
2.00 
1.95 
1.90 
1.90 
1.90 

2.30 
2.25 
2.70 
2.60 
3.25 
4.15 
5.50 

4.30 
8.65 
3.10 
2.65 
2.40 
2.25 
2.10 
1.95 
1.86 
1.80 
1.80 
1.76 
1.70 
1.80 
2.05 
2.20 
2.00 
1.85 
1.75 
1.70 
1.60 
'      1.60 

:  :*i 

2 

1 

l.:<i 

3 _.. 

4 

1 

1 

1 

I".) 

1 

1  ¥i 
1  3* 

5 

• 

1.4B< 

0 

i. ............. 

l.M 

8 

1 

1 

I  4> 

0 

l.iii 

10 

1.4() 

.'      1.40 
1.44J 
1.40 

J      1.40 
1.50 
'       l.X) 
1.80 
l.«> 
1.40 
l..^J 

.'      1.50 
1.40 
1.40 
1.40 

J,      1.40 
1.40 
1.40 
1.40 

1.30 

i 

1  l» 

11 

12 

13 

14 

15 

1 

1.80 
1.80 
1.80 
1.75 
1.75 
1.75 

l.'W 

l.v> 
2. 90 

16 

17 

1 

18 

19 

20 

21 

1 

1 

1 

1.70 
1.65 
1.65 
1.60 
1.66 
1.70 
2.15 
2.80 
2.70 
3.00 
3.00 
3.30 
2.85 
2.60 

i4.» 

2.4..I 

2  :■ 

22 

2  '.*» 

23 

2   «> 

24 

25 

(«) 

2  :<> 

26 ' 

2  7»" 

27 

1      2.50 

2.40 

2.30 

1      2.20 

1 
1 

2  M« 

28 

±7.'> 

29 

2  »v 

30 

2.fl- 

31 

2.  a 

J 

«  Observer  abeent. 

Rating  table  for  Wabash  River  at  Logansport,  Ind.,  from  April  J7  to  Dfrcemb^r 

31,  rjOJ. 


Gage 
height. 

Dii^harg(g. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discfajtrgtv 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fret 

1.3 

380 

'>  6 

1,990 

4.8 

8,100 

8.0 

22,  780 

1.4 

460 

<i.   t 

2,170 

5.0 

8,890 

8.5 

25,130 

1.5 

550 

2.8 

2, 860     1 

5.2 

9,720 

9.0 

27,480 

1.6 

650 

2.9 

2,560 

5.4 

10, 590 

9.5 

29,a30 

1.7 

750 

8.0 

2,770 

5.6 

11,500 

10.0 

32,1  0 

1.8 

860 

3.2 

3,200 

5.8 

12,440 

10.5 

34,530 

1.9 

980 

3.4 

3,670 

6.0 

13,380 

11.0 

36,880 

2.0 

1,100 

3.6 

4,180 

6.2 

14,320 

i     11.5 

39, 2;J0 

2.1 

1,230 

3.8 

4,740    1 

6.4 

15,260 

12.0 

41,580 

2.2 

1,370 

4.0 

5,340     1 

6.6 

16,200 

12.5 

43,930 

2.8 

1,510 

4.2 

5,970     , 

1      6.8 

17, 140 

13.0 

46,280 

2.4 

1,660     ! 

4.4 

6,640 

7.0 

18,080 

1 

2.5 

1,820    ! 

4.6 

7,350     ] 

7.5 

20,430 

1 

1 
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Estimated  monthly  discharge  of  Wabash  River  at  Logansportj  Ind.,for  1903, 

[Drainage  area,  8403  square  miles.] 


Month. 


April  27-30 

May« -. 

Jtuie'> 

July 

Angust. .- 

September  1-19  <^. 

October  ^ 

November  10-30  c. 
December 


Discharge  in  second-feet. 


I 
Minimum.  '      Mean. 


1,820 

4, 180 

11,040 

32, 885 

1,230 

980 


1,370 
650 
650 
345 
380 
420 


1,590 
1,387 
2,304 
2,922 
549 
605 


860 
2,560 


380 
380 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


0.50 

0.07 

.42 

.48 

.73 

.81 

.92 

1.06 

.17 

.20 

.19 

.13 

.12 
.56 


a  3  days  estimated. 


2>  1  day  estimated. 


c  Observer  left. 


UPPER  EEL   RIVER  AT  LOGANSPORT,  IND. 

This  station  was  established  April  27,  1903,  by  George  E.  Waesehe. 
It  was  located  at  Uhl's  milldam,  in  the  city  of  Logansport,  just  above 
the  junction  of  the  Eel  and  Wabash  rivers.  The  dam  is  suitable  for 
determining  the  discharge,  considering  it  as  a  weir,  but  it  is  also  nec- 
essary to  compute  the  flow  through  the  mill  turbines  by  keeping  a 
record  of  the  head  and  gate  openings  under  which  the  wheels  are 
opeTated.  The  depth  of  water  on  the  crest  of  the  dam  was  recorded 
from  April  27  to  September  19,  from  November  10  to  December  12, 
and  from  December  20  to  31, 1903.  An  accurate  record  of  the  amount 
of  water  passing  through  the  turbines  could  not  be  obtained,  and  the 
station  was  discontinued  for  this  reason.  The  amount  of  water  pass- 
ing over  the  crest  of  the  dam  was  not  computed,  as^  the  other  records 
were  lacking. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

MISCELLANEOUS  MEASUREMENTS  IN  WABASH  RIVER  DRAINAGE  BASIN. 

Discharge  measurements  of  White  {West  Branch)  River  at  IndianapoliSy  Ind,, 

in  .1im.i, 


Date. 


Hydrographer. 


hei^^t.     1  Di^^l^rge. 


Jtine  13 

Angpist  14 

September  26. 


George  E.  Waesehe 

E.  Johnson,  jr 

L.  R.  Stockman 


Feet. 


3.60 
3.20 


Seamd-feet. 

1,444 
279 
171 
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[so. ». 


MI'SKIXGUM  RIVER  I>RATXAGE  BASIK. 

Muskingum  River  is  formed  by  the  junction  of  Walhonding  and 
Tuscarawas  rivers  in  tlie  east-central  part  of  Ohio,  flows  south,  and 
enters  Ohio  River  at  Marietta,  Ohio.  In  this  drainage  basin  the 
Ignited  States  Geological  Survey  has  two  stations — one  on  Jonathan 
Creek,  at  Powells,  Ohio,  and  the  other  on  Licking  River,  at  Pleasant 
Vallev,  Ohio.     These  two  streams  enter  the  main  river  near  Zanesville. 

JONATHAN   CREEK  AT  POWELLS,  OHIO. 

Jonathan  Creek  flows  into  Muskingum  River  a  short  distance  below 
Zanesville,  Ohio. 

The  gaging  station  at  Powells  was  established  November  15,  llH>f, 
by  Benjamin  II.  Flynn,  and  was  discontinued  July  20,  1903.  It  was 
located  on  tlie  railroad  bridge,  one-fourth  of  a  mile  north  of  the  rail- 
road station.  The  gage  is  a  plain  staff  graduated  to  feet  and  tenths. 
The  channel  is  straight  both  above  and  below  the  station.  The  river 
is  confined  to  its  channel  by  the  railroad  embankments.  The  l>ed  of 
the  stream  is  rocky.  Low- water  discharge  measurements  rtv  nia<]e 
by  wading;  high-water  measurements,  from  the  bridge.  The  bench 
mark  is  a  cut  on  the  downstream  side  of  the  wing  wall  of  the  left 
abutment;  elevation,  7  feet  above  the  zero  of  the  gage.  The  drainage 
area  at  this  point  is  189  square  miles. 

rriie  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  meamirements  of  JonatJian  Creek  near  Powells,  Ohio,  in  liKKf, 


Date. 


Hydrographer . 


h?gft.       I>i«*'^*r«v. 


March  12 E.  Johnson,  jr. 

Jimee.-). R.W.Pratt... 


Ftet.  Ser*>m1-fr*  t. 

2. 4o  Sl*9 

.90  34 


Mean  daily  gaqe  Ji eight,  in  feet,  of  Jonathan  Creek  near  Powells,  Ohio,  for  /.'"/.?. 


Day 


Jan.    Feb.    Ma-.  Ai)r. 


1 

7.(6 

2 

1.15 

H 

7.00  ' 

4 

3.00 

f) 

2.0!)  ■ 

6 

1.70 

i 

1.40 

8 

1.2IK 

9 

1.20  ' 

10 

i.:^o' 

11 

1.(50  1 

12 

l.KO 

13 

1.90 

14 

2.:«) 

15 

2.00  , 

16 

1.50 

1 

1.90 

2.:« 

1.80 
1.10 
2.90 
l.«l 
1.80 
1.9(» 
1.70 
1. 40" 
1.50 
2.10 
1.70 
l.«) 
1.80 
0. 10 


5.W  I  l.m) 
2.4^)    i.a) 


2. ;«) 

2.00 

2.  :io 

2.«.1) 
1.90 
«.  10 


1.75 
1.70 
1.20 
1.2i) 
1.20 
1.50 


June.  July 


0.80 
.80 


Day. 


:}.90  '  2..70 
2.(50     1.8:) 


«.  \9) 

1.90 
1.80 
1.70 


l.(H) 
2.70 
2.70 
8.«) 
2.20 
2.«) 


90 
,80 
80 
,90 
,80 
,80 
,80 
<i) 

80  I,  27 
80  ' 
80    , 
X) 
80   ' 
SO 


17 

1.20 

18 

1.90 
1.50 

19 

20 

1.40 
1.75 
1.50 

21 

22 

2:^ 

1.35  [ 

24 

1.20 

25 

1.05 

2B 

1.00 

27 

l.HO 

28 

4.20 

2i) 

3.00 

:«) 

3.00 

M 

!.(«) 

Jan.  I  Feb,    Mar.  Apr   June.  July 


2.eo 

2.10  ! 

1.90  I 

1.70 

1.70 

1.00 

1.40 

1.70 

1.70 

i.eo 

1.H5 
12. «) 


2.90 
1.90 
1.  <•> 
l.«J» 
1.30 
1.80 
1.70 

i.eo 

1.40 

!.:« 

1.25 
1.20 
l.IO 
1.05 
1.00 


2.10 
1.80 


1.21) 
.») 

1.(1) 
.«0 
.91) 
.91) 
.K"> 
.90 
.«» 
.91.) 


(».  75 

.*^) 
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LICKING   RIVER   AT  PLEASANT  VALLEY,  OHIO. 

Licking  River  flows  into  the  Muskingum  at  Zanesville. 

The  gaging  station  at  Pleasant  Valley  was  established  November  14, 
1002,  by  Benjamin  II.  Flynn.  It  is  located  at  the  highway  bridge,  300 
feet  north  of  the  railroad  station  at  Pleasant  Valley,  Ohio.  The  lower 
part  of  the  gage  is  inclined  and  spiked  to  a  post  driven  into  the  bank. 
The  upper  part  is  vertical  and  spiked  to  a  tree.  It  is  graduated  to 
read  direct  to  feet  and  tenths.  The  channel  is  straight  for  200  feet 
above  and  30(J  feet  below  the  station.  The  banks  are  high  and  not 
liable  to  overflow,  except  in  extreme  floods.  The  bed  of  the  stream  is 
gravel  and  clay.  The  low-water  measurements  are  made  by  wading 
and  the  high-water  measurements  from  the  highway  bridge. 

There  are  three  bench  marks.  The  first  is  a  copper  nail  on  the  gage 
tree;  elevation,  13  feet  above  the  zero  of  the  gage.  The  second  is 
three  copper  nails  on  a  walnut  tree  200  feet  west  of  the  gage;  eleva- 
tion, 15,  16,  and  17  feet  above  the  zero  of  the  gage.  The  third  consists 
of  four  copper  nails  on  a  telephone  pole  north  of  the  tree;  elevation, 
13, 14, 15,  and  16  feet  above  the  zero  of  the  gage.  The  initial  point  for 
soundings  is  a  cross  on  the  top  stone  of  the  downstream  side  of  the 
right  abutment  of  the  highway  bridge. 

The  drainage  area  at  Pleasant  Valley  is  696  square  miles. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DiscJuirge  vieiimirements  of  Licking  River  at  Pleasant  Valley,  Ohio,  in  1903. 


Date. 


"Rydrognkpher. 


March  13  E.  Johnson,  jr 

Jiine25 . R  W.Pratt  .. 

Ckitober  3 do . . 

November  .'50 .do 


Gage 
height. 


Feet. 
6.50 
1.75 
1.25 
1.27 


Discharge. 

Second-feet. 

2,618 

147 

76 

72 


Menu  dailif  gage  height,  in  feet,  of  Licking  River  at  Pleasant  Valley,  Ohio,  for 

1903, 


Day. 


Jan.  I  Feb.     Mar.    Apr.  May 


1 2.5()      6.4<)  14.5() 

2 2.50      5.20  8.00 

3 2.60,    6.(50  5.90 

4 12.10  I  12.10  5.10 

5 8.20  ;  12.00  5.(X) 

6 6.20      5.80  5.40 

7 5.50      4.70  5.60 

8 ;  ri.Of)      4. HO  i  1.3.^ 


3.20    t.m 
3.00     2.60 


3.00 
3.70 
3.90 
3.50 
3.30 
3.10 


2.70 
2.60 
2.60 
2.50 
2.40 
2.30 


June.  July.  Aug.  Sept.  Oct.   Nov. 


Dec. 


2.10      2.00   -1.40     1.30     1.20     1.20       1.30 
2.10      2.  (JO     1.40     1.30     1.20     1.20       1.30 


2.00 

1.90 

1.40 

1.30 

1.20 

1.20 

1.20 

2.00 

1.70 

1.40 

i.;« 

1.20 

1.20 

1.20 

1.90 

'  1.60 

1.40 

1.30 

1.2f> 

1.20 

1.20 

1.90 

1.70 

1.40 

1.30 

1.20 

1.20 

1.20 

2.00 

1.70 

1.40 

1.30 

1.20 

1.20 

1.20 

2.10 

1.60 

1.40 

1.20 

1.40 

1.20 

1.20 
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Mean  daily  gage  height,  in  feet,  of  Licking  River,  etc, — Continned, 


Day. 

Jan. 
4.70 

Feb.  I 
4.70  ' 

Mar. 

14.10 

Apr.  1 

May. 

June. . 

July. 
1.60 

Aug. 
1.40  1 

1 
Sept.  Oct. 

1 

Nor. 

Dec. 

9 

5.50 

2.20 

1 
2.10  1 

1.20  1  1.60  ; 

1.20 

1.30 

10 

4.30 

4.20  ' 

9.00 

4.70 

2.20 

2.00   1  1.80 

1.40, 

1.20  1  1.50  ' 

1.20 

1.30 

11 

6.40 

3.80  ' 

13.10 

3.90  ,  2.20 

2.00  1  2.20 

1.40 

1.20     1.40 

l.fll 

I.ao 

12 

5.50 

6.00  ' 

10.10 

4.80  1  2.10  ,  2.00     2.10 

1.40 

1.80     1.80 

i.ao 

1.30 

13 

6.40 

5.00 

6.60 

7.00  1  2.10     2.10  1  1.90 

1.40 

1.30  1  i.a) 

1.30 

i.a> 

14 

5.20 

4.10 

5.60 

10.00    2.00     2.00      1.70 

1  30 

1.30     1.30 

1.40 

1.3D 

15 

6.00 

4.00 

5.00 

8.20     2.00  '  2.00      1.70 

1.30 

1.20     1.30 

1.40 

1.30 

16 

4.60 
4.30 
4.50 
3.70 
3.20 
3.80 

9.00 
7.20 
5.70 
4.60 
4.00 
8.80 

4.60 
5.10 
5.40 
4.70 
4.20 
5.10 

7.90     2.00     1.90 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

1.30  ' 

1.30 

1.30 

1.80 

1.80 

1.30 

1.20  .  1.20 
1.20  '  1.20 
1.20  j  1.20 
1.20  1  1.20 
1.20  1  1.20 
1.20     1.20 

1.80 
1.90 
1.90 
1.80 
1.80 
1.70 

I.ao 

17 

6.80 
,  5.10 
4.40 
4.10 
3.70 

2.00     1.80 
2.00     1.80 
2.00  .  1.80 
1.90  1  1.90 
1.90  1  2.00 

I.ao 

18 

1.30 

19 

I.ao 

20 

4.90 

21 

4.70 

22 

3.90 
3.60 
2.  HO 
2.70 
2.60 
3.00 

3.30 
'    3.00 
'    8.80 
'    3.40 

3.60 
'    3.90 

4.70 
4.20 
3.90 
a70 
3.50 
3.30 

8.80 
'  3.60 
'  3.20 
'  3.10 
'  8.20 

3.00 

1.90  ,  2.00 
2.10     2.00 
2.20     1.90 
2.20  ,  1.80 
2.90     1.70 
3.30     1.70 

1.60 
1.50 
1.60 
1.40 
1.40 
1.40 

1.30 
1.30 
1.80 
1.30 
1.30 
1.30 

1.20     1.20 
1.20     1.20 
1.20     1.20 
1.20     1.20 
1.20     1.20 
1.20     1.20 

l.OD 

1.00 

1.50' 

1.60 

l.5i) 

1.50 

4.90 

23 

3.80 

24 

aflo 

25 

aso 

26 

a  40 

27 

aso 

28 

7.20 
10.00 
10.80 

7.00 

14.00 


1 

3.20 
3.10 
3.00 
3.30 

2.90 
2.80 

'  2.70 

1 

1 

3.30  ;  1.70 
3.20  1  2.30 

1.40 
1.40 
1.40 
1.40 

1.80 

1.30 

,  1.80 

1.30 

1.20  j  1.20 
1.20     1.20 

1.40 
1.40 

i.ao 

aao 

20 

a  10 

80 

2.40 

2.20 

1.20 


1.20 
1.20 

aoo 

31 

2.30  1 

2.1A> 

Rating  table  for  Licking  River  at  Pleasant  Valley,  Ohio,  from  November  14,  J'f*tJ^ 

to  December  .il,  100:H, 


Gage 
height. 

Feet. 

'  Discharge. 

Gage 
height. 

Feet. 

Difloharge.  ,, 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharfre. 

1 

Second-feet. 

Feet. 

Second-fett. 

Feet. 

1 

1  Second-feft. 

1.2 

'           72    , 

2.5 

375 

3.8 

935 

5.1 

1,660 

1.3 

1 

1 

2.6 

412 

3.9 

985 

1 

5.2 

i      1.720 

1.4 

86 

2.7 

450    , 

4.0 

1,035 

5.3 

1      1.790 

1.5 

;      99 

2.8 

490 

1 

4.1 

,      1,085 

t       5.4 

1       1,855 

1.6 

116 

2.9 

530 

4.2 

1,140 

5.5 

1      1,920 

1.7 

1          136 

3.0 

570     ' 

4.3 

'      1,195 

5.6 

1 .  9M5 

1.8 

159 

3.1 

610 

4.4 

1,250 

5.7 

2. 050 

1.9 

184 

3.2 

655 

4.5 

1,305 

'       5.8 

2. 120 

2.0 

211 

3.3 

700 

4.6 

1,360 

5.9 

,      2,190     : 

'      2.1 

240 

3.4 

745 

4.7 

1,420 

6.0 

2,260 

1       ^.  ^ 

271 

3.0   • 

790 

4.8 

1,480 

6.1 

,      2, 3.W 

1       *».  0 

304 

3.6 

835 

4.9 

1,540 

339 

3.7 

885 

5.0 

1,600 

1 

1 

Tangent  at  6  feet.     Differences  above  this  point,  70  per  tenth. 
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Estimated  monthly  discharge  of  Licking  River  at  Pleasant  Valley,  Ohio. 

[Drainage  area,  696  square  mileA.] 


Month. 


1902. 
November  14-30 . . 
IDecember 


Jannary  .. 
February  . 

March 

April 

May 

June 

July 

August  . .  - 
September 
October . . . 
November. 
December . 


1903. 


The  year 


Disehargre  in  second-feet. 


Maximum.  '  Minimum. 


885 
6,040 

6,530 

7,860 

8,210 

5,060 

700 

304 

271 

86 


77 


8,210 


116 

184 

1,540  , 


99 
304 

375 

570 

570 

450 

184 

136 

86 

i  t 

72 

72 


70 


72 


Mean. 


342 
1,220 


I 


1,839 

2,127 

2,496 

1,347 

330 

202 

131 

81 

74 

76 

99 

384 

766 


Run-off. 


Second- 
feet  per    I  Depth  In 


square 
mile. 


inches. 


0.49 
1.75 

2.64 

3.06 

3.58 

1.94 

.47 

.29 

.19 

.12 

.11 

.11 

.14 


.55 


1.10 


3.10 
2.02 


3.04 

3.18 

4.13 

2.16 

.54 

.32 

.22 

.14 

.12 

.13 

.16 

.63 


14.77 


XiITTIiE   MLIMI   RIArER   DRAINAGE  BASIN. 

Littlo  Miami  River  rises  in  the  southeastern  part  of  Clark  Countj'', 
flows  southwest  through  Greene  and  Warren  counties,  and  enters  the 
Ohio  River  just  above  Cincinnati.  The  greater  part  of  the  drainage 
area  lies  to  the  east,  as  there  is  only  a  narrow  piece  of  eountrj'^  between 
tliis  and  the  Miami  River.  The  Little  Miami  is  the  best  power  river 
in  the  State.  The  United  States  Geological  Survey  maintained  a  sta- 
tion on  the  Little  Miami  at  Morrow  in  1903,  where  its  drainage  area 
is  951  square  miles.  This  station  was  discontinued  owing  to  the  loca- 
tion, which  proved  unsuitable  at  low  water. 


IJETTLE   MIAMI  RIVER  NEAR   MORROW,  OHIO. 

The  station  was  established  May  20,  1903,  by  R.  Winthrop  Pratt, 
and  was  discontinued  July  27,  1903.  It  was  located  at  Stubb's  mills, 
2  miles  west  of  the  railroad  station  at  Morrow,  at  the  highwaj'^  bridge, 
500  feet  west  of  the  mouth  of  Todds  Fork.     The  gage  consists  of  a 
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1  by  6  inch  pine  board  14  feet  long  on  the  downstream  side  of  north 
abutment.     The  gage  was  read  twice  a  day  by  T.  J.  Buchanan.      Dis- 
charge measurements  were  made  from  the  two-span  covered  brid<re, 
which  is  about  225  feet  in  length  between  abutments.     The  initial 
point  for  soundings  is  a  cut  in  the  bridge  rail  on  the  downstream  side, 
approximately  over  the  face  of  the  north  abutment.     Underneath  ii 
is  painted  *'  O  F.  8.  G.  S."    The  channel  is  straight  for  about  5<k)  feet 
above  and  below  the  station.     Both  banks  are  high,  but  overflow  at 
flood  stages.     The  channel  is  divided  by  the  center  pier,  and  at  low 
stages  the  current  is  sluggish  with  a  slight  reverse  current  on  the 
south  side  of  the  river.     The  bench  mark  is  an  iron  spike  driven  into 
the  w^est  side  of  the  north  abutment,  about  2  feet  from  the  south  face 
and  about  5  feet  below  the  lowest  bridge  timber.     Its  elevation  is  i* 
feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

The  following  discharge  measurement  was  made  by  R.  W.  Pratt  in 
1903: 

July  6:  Gage  height,  2.00  feet;  discharge,  170  second-feet. 


Mean  daily  gage  height,  in  feet ,  of  Little  Miami  River  near  Morrow,  Ohio,  for  i.>'.;. 


Dai 

7-            1   Apr. 

1 

'      3.10 

May. 

2.60 

Jnne. 

l.«:) 

Jnly. 

Day. 

1 " 

1' 

1 
Apr. 

1 

May. 

3.20 

Jane.     July. 

1 

1.30 

5.30  1 

1.55    

2 

'      4.9() 

3.80 

1.35 

1.20 

18 

4.20 

2.70 

1.4'>    

3 

-..J      5.70 

4.70 

1.50 

1.15 

9    

8.50 

2.55 

1.40    

i 

'      5.10 

4.10 

6.00 

1.00 

20 

2.50 

2.10 

1-30 

6 

1      3.10 

3.40 

4.15 

1.05 

21 

2.40 

s.m 

1.40    . 

6 

'      4.91) 

3.30 

4.40 

1.00 

22 

3.00  • 

3.40 

2.45    

7 

1      5.70 

2.90 
2.60 

4.85 
3.60 

1.00 
1.10 

23 

24 

4.00 
3.«) 

3.20 
2.70 

1. 55 

8 

1      5  10 

1.45    

9 

:  •*•"« 

3.80 

3.80 

l.W 

25 

3.90  ' 

2.20 

1.30    

10 

1      5.60 

3.50 

2.65 

1.30 

26 ' 

4.70  1 

1.90 

l.«5      

11 

;      5.90 

s.aj 

2.15 

1. 15 

27 

3.20 

1.55 

2.(16    

12 

1      6.45 

3.45 

1.90 

28 

2.80 

2.S 

1.7U    

18 

1      4.40 

2.75 

1.70 

a) 

2.50  ' 

3.40 

1.55 

14 -. 

3.80 

2.  Hi) 

1.55 

30 , 

2.60 

2.20 

1.40    

16 

3.85 

2.10 

1.55 

-...  .... 

31 , 

1.90 

16 .- 

5.90 

2.85 

1.95 

1 

1 

_   _    _ 

• 

_ 

MISCELLANEOUS  MEASUREMENTS'  IN   LITTLE    MIAMI    RIVER   i>RAIXA(;E 

BASIN. 


A  measurement  was  made  July  31,  1903,  of  the  Little  Miami  River 
at  Loveland,  Ohio,  by  R.  W.  Pratt.  The  discharge  was  105  second- 
feet.  Water  surface  21.3  feet  below  top  of  floor  plank  10  feet  west  of 
intersection  of  top  chord  and  floor,  upstream  side. 
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SCIOTO  rivt:r  duaixagk  basix. 

Scioto  River  rises  in  the  eastern  part  of  Auglaize  County,  Ohio, 
flows  east  for  about  40  miles  and  then  almost  due  south,  entering  the 
Ohio  at  Portsmouth.  Below  Columbus,  where  it  is  joined  by  the 
Glen  tang}'',  it  is  one  of  the  largest  and  most  important  streams  in  the 
State.  The  United  States  (xeological  Survey  maintained  stations  on 
both  Scioto  and  Olentangy  rivers  at  Columbus  for  the  purpose  of 
studying  the  w*iter  supply  and  sewage  disposal  of  that  city.  The  river 
has  considerable  fall  and  flows  tlirough  a  hilly  basin,  forming  numer- 
ous good  locations  for  water-power  developments.  Its  drainage  area 
at  Columbus  is  1,051  square  miles. 

SCIOTO   RIVER  AT   COLUMBUS,  OHIO. 

This  station  was  originally  established  for  the  State  board  of  health 
by  B.  F.  Flynn,  on  the  Grand  View  Avenue  Bridge,  3  miles  northwest 
of  Coluinbus  post-office,  and  was  reestablished  on  the  same  bridge  by 
R.  W.  Pratt,  on  November  21,  1903.  This  bridge  is  a  two-span  iron 
highway  bridge,  250  feet  betw-een  abutments.  The  initial  point  is  the 
face  of  the  east^erly  abutment  on  the  downstream  side,  and  the 
bridge  is  marked  every  10  feet  with  double  nails.  The  main  channel 
is  straight  for  about  100  feet  above  and  200  feet  below,  and  thei*e  is  a 
small  island  150  feet  above,  which  causes  a  side  channel  to  enter  the 
main  channel  at  this  point.  The  banks  are  high  and  only  overflow  in 
extreme  floods.  At  loww^ater  the  river  is  sluggish,  but  can  be  waded 
at  several  points  below  the  bridge,  where  good  measurements  can  be 
obtained.     The  following  bench  marks  have  been  established : 

Bench  mark  No.  1  is  the  upper  side  of  the  upper  angle  iron  form- 
ing the  lowest  part  of  the  hand  rail  above  a  point  1  foot  east  of  the 
pulley.  This  point  is  34.02  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  extreme  northeast  corner  of  the  north  stone  of  the 
parapet  wall  of  the  east  abutment.  The  elevation  of  this  bench 
mark  is  34.32  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a 
nail  in  a  telegraph  pole  10  feet  east  of  the  east  abutment  at  the  north 
8ide.  The  elevation  of  this  bench  mark  is  34.95  feet  above  the  zero  of 
the  gage.  The  gage  established  by  Mr.  Pratt  has  its  zero  at  the  same 
elevation  as  the  gage  which  was  established  by  Mr.  Flynn. 

Discharge  measvreinentH  of  Scioto  River  at  Colurntmn^  Ohio,  in  1903. 


Gasre 


Date.  Hydroifrapher.  heis^        Discharge. 


August  6 _ E.  C.  Murphy 

Noveinber21 _..    R.W.Pratt  .. 


Feet.        \Sec<ynd-fvet. 

9.40  32 

9.37  ,  83 
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Mean  daily  gage  height,  in  feet,  of  Scioto  River  at  Columbus,  Ohio,  for 

i9as. 

Day. 

1 
Jan. 

Feb. 

Mar. 

Apr. 

May. 

Oct. 

Nov. 

Deo. 

1 

2 

11.00 
11.20 
13.70 
13.60 
13.65 
12.96 
12.65 
12.40 
12.06 
12.30 
11.75 
11.60 
11.65 
11.40 
11.40 
11.36 
11.10 
10.80 
10.80 
10.80 
10.80 
10.60 
10.55 
10.40 
10.45 
10.50 
10.60 
12.10 
15.50 
16.60 
16.46 

14.60 
14.06 
14.26 
18.00 
16.70 
16.10 
14.80 
13.70 
13.26 
12.70 
12.35 
12.90 
13.60 
13.15 
13.80 
13.40 
12.25 
12.70 
13.20 
13.00 
12.46 
12.00 
11.25 
11.06 
10.95 
11.10 
12.95 
19.85 

20.50 
17.85 
16.20 
14.65 
13.70 
12.90 
14.50 
17.00 
16.70 
16.96 
17.25 
16.66 
14.86 
18.45 
12.90 
12.75 
ia66 
12.85 
12.30 
11.95 
13.06 
12.60 
11.95 
11.40 
11.15 
11.05 
10.85 
10.66 
10.60 
10.60 
10.60 

10.55 
10.45 
10.50 
13.15 
14.96 
14.36 
13.55 
12.85 
12.40 
11.75 
11.30 
11.65 
12.60 
14.45 
14.40 
13.70 
13.35 
12.45 
11.75 
11.80 
10.96 
10.75 
10.55 
10.60 
10.40 
10.40 
10.40 
10.40 
10.40 
10.30 

10.20 
10.15 
10.10 
10.00 
10.00 
9.95 
9.90 
9.90 
9.80 
9.80 
9.70 
9.70 
9.65 
9.60 
9.55 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.50 
9.60 
9.55 
9.70 
9.80 
9.75 
9.96 
9.95 
9.85 

9.45 
9.50 
9.25 
9.35 
9.25 
9.25 
9.20 
9.25 
9.20 
9.20 
9.10 
9.10 
9.10 
9.10 
9.10 
9.00 
9.00 
9.00 
9.10 
9.10 
9.10 
9.00 
9.00 
9.00 

9.00 
9.10 
9.10 
9.00 
9.15 
1      9.20 
9.00 
9.00 
9.00 
9.15 
9.20 
9.15 
9.05 
9.20 
9.20 
9.20 
9.60  1 
9.70 
9.50 
9.40 
9.40  , 
9.80 
9.20  { 
9.20 

9.20 ; 

9.20 
9.20  ' 
9.10  . 
9.10  ' 
9.10 

9.29 

9.51 

3 

9.21^ 

4      

9.  a) 

5 

9.20 

6 

9.20 

7 

9.10 

8 

9.10 

9 

9.10 

10 

11 

9.10 

9.  a) 

12 

9.10 

13 '. 

a2D 

14 

9120 

16 

9.20 

16 

9.90 

17 

9.20 

18 

9.20 

19 

11.00 

20 

11.40 

21 

11.15 

22 

11.50 

23 

10.10 

24 

10.30 

25 

laio 

26 

10.25 

27 

10.25 

28 

10.10 

29 

10.  ai 

80 

10.00 

31 

9.ffi 

OLENTANGY  RIVER  AT  COLUMBUS,  OHIO. 

This  station  was  established  October  7, 1903,  by  R.  Winthrop  Pratt, 
in  connection  with  the  water  supply  and  sewage  disposal  investiga- 
tions of  the  city  of  Columbus.  It  is  located  4  miles  north  of  the 
Columbus,  Ohio,  post-office  and  one-fourth  mile  west  of  North  High 
street  at  the  Doddridge  Street  Bridge.  The  original  station  at  Fifth 
Avenue  Bridge,  established  by  H.  A.  Pressey  November  22, 1898,  was 
abandoned  August  18,  1903,  on  account  of  the  sluggish  flow  and  poor 
distribution  of  velocity.  The  boxed  chain  gage  is  bolted  to  the  hand 
rail  of  the  bridge  on  the  upstream  side.  The  observer  is  A.  D.  Wine- 
gardner.  Discharge  measurements  are  made  from  the  two-span  high- 
way bridge  and  by  wading  below  the  bridge.  The  initial  point  for 
soundings  is  the  east  face  of  the  west  parapet  wall.  The  channel  is 
straight  for  300  feet  above  and  500  feet  below  the  station.  The  banks 
overflow  only  at  high  stages.  The  bed  of  the  stream  is  of  sand  and 
clay.     The  drainage  area  at  the  station  is  520  square  miles. 

Bench  mark  No.  1  is  the  northwest  corner  of  the  top  stone  of  the 
north  wing  of  the  west  abutment.  Its  elevation  is  34.99  feet  above 
gage  datum.     Bench  mark  No.  2  is  a  cut  in  the  top  of  the  hand  rail 
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over  the  gage  31  feet  from  the  initial  point  for  soundings.  Its  eleva- 
tion is  39.89  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is 
the  center  pin  of  the  west  end  of  the  north  truss;  its  elevation  is  39.60 
feet  above  the  zero  of  the  gage.  The  observations  at  this  station 
during  1903  have  been  made  under  the  direction  of  E.  Johnson,  jr., 
district  hydrographer. 

Discharge  measurements  of  Olen  tangy  River  at  Dodflridge  Street  Bridge,  Columhxis^ 

Ohio,  in  190S. 


Date. 


Hydrographer . 


heignt. 


Discharge. 


October  1  ... 
November  21 
December  28  _ 


R.  Winthrop  Pratt 

do 

do 


Feet.         Second-feet. 
6.20  I  13 

6. 56  51 


7.00 


211 


Mean  daily  gage  height  y  in  feet  ^  of  Olentangy  River  at  Fifth  avenue,  Columbus, 

Ohio,  for  1903, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.60 

1.50 

1.50 

1.50 

1.50  1 

1.50  ' 

1.50 

1.50 

Day. 

Jan. 

Feb. 

3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.85 
8.70 



Mar. 

• 
Apr. 

May. 

1 

2.20 
2.80 
4.35 
5.% 
4.20 
3.80 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

3.50 
2.85 
4.00 
7.40 
6.00 
4.30 
2.65 
2.50 
2.75 
2.40 
2.40 
3.40 
3.25 
2.») 
2.75 
3.10 

9.05 
6.06 
3.86 
8.05 
2.85 
3.16 
3.45 
5.80 
5.20 
5.80 
5.60 
5.10 
3.65 
2.75 
2.40 
2.30 

1.80 
1.80 
1.90 
4.50 
4.20 
3.40 
2.50 
2.46 
2.60 
2.35 
2.10 
2.66 
2.90 
4.65 
5.06 
3.75 

17 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
3.05 
7.60 
5.60 
4.20 

2.60 
2.75 
2.35 
2.00 
3.25 
3.05 
2.50 
2.35 
2.25 
2.10 
1.96 
1.85 
1.80 
1.^5 
1.80 

2.90 
2.35 
2.10 
2.05 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
k75 
1.70 

1.40 

2 

IS 

1.40 

3 

19 

1.40 

4 

20 

1.40 

5 

21 

1.40 

6 

22 

•  1.40 

7 

23 

1.40 

8 

24 

25 

26 

27 

1.40 

9 

1.50 

10 

1.55 

11 

1.80 

12 

38 

1.95 

13 

20 

2.00 

14  

30 

1.75 

15 

31 

1 

1 

16 

Mean  daily  gage  height,  in  feet,  of  Olentangy  River  at  Doddridge  street,  Columbus, 

Ohio,  for  19fU, 


Day 

Oct.  Nov. 

6.10  6.10 

6.15  6.15 

6.20  6.2() 

6.20  6.20 

6.20  6.20 

6.20  6.20 

6.20  6.20 

6.20  6.20 

'6.40  6.10 

6.40  6.20 

6.30  6.10 

1 

Dec. 

6.30 
6.30 
6.  a) 
6.30 
6.30 
6.20 
6.20 
6.20 
6.20 
6.20 
6.20 

Day. 

Oct 

Nov. 

6.20 
6.20 
6.20 
6.20 
6.20 
6.30 
7.00 
6.70 
6.60 
6.40 
6.30 

Dec. 

Day. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Oct. 

Nov. 

Dec. 

1 

12 

6.30 
6.50 
6.50 
6.30 
6.35 
6.40 
6.40 
6.30 
6.30 
6.30 
6.20 

6.20 

6.30  i 

6.20 

6.10 

6.20 

6.20 

6.20 

6.20 

8.10 

7.m 

7.20 

...  6.20 
...  6.20 
.-  6.20 
...  6.20 
..  6.2t) 
...  6.25 
...  6.20 
...  6.20 
...  6.10 

1 

6.50 
6.40 
6.40 
6.50 
6.30 
6.30 
6.30 
6.30 

7.00 

2 

13 

7.00 

3 

14 

7.20 

4.  -  .. 

15 

7.00 

5 

16 

7.80 

6 

1 .- 

8 

9 

10 

17 

18 

19 

20 

21 

6.10 
6.70 
6.60 
6.50 

11 

22 
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STBEAM   MEASUREMENTS    IN    1903,  PART   II. 


M^MAIIOX   RIVER   DRAIXAGE  BASIX. 


[NO.  9P. 


McMahoii  River  rises  in  the  eastern  pari  of  Harrison  County,  Ohio, 
flows  southeast,  and  in  a  short  course  of  about  20  miles  joins  the  Ohio 
at  Belhiire.  This  stream  flows  through  a  rough  country,  and,  though 
small,  is  of  interest  as  a  possible  water  supply  for  the  city  of  Bellaiiv. 

During  part  of  1903  the  United  States  Geological  Survey  inaintaineil 
a  station  at  Steel,  where  its  drainage  area  is  H2  squarc  miles. 

M'MAHON   RIVER   AT   STEEL,  OHIO. 

This  Station  is  located  on  the  single  88-foot  span  railroad  bridge  on 
the  main  line  of  the  Baltimore  and  Ohio  Railroad  200  feet  west  of  the 
station  at  St.  Clairsville  Junction,  and  was  established  by  R.  W. 
Pratt  June  24,  1003. 

A  short  distance  below  this  bridge  water  is  pumped  for  use  of  the 
railroad  and  the  gage  is  placed  in  their  well.  At  low  water  this 
stream  is  measured  some  distance  below  the  bridge  b}'  wading.  At 
the  bridge  the  stream  is  prevented  from  overflowing  by  railroad 
embankments  on  both  sides,  and  the  bottom  is  fairly  constant.  This 
stream  was  found  to  have  such  a  small  discharge  during  the  dry 
months  that  it  did  not  warrant  the  expense  incurred  in  CArrying  it 
on,  and  it  was  discontinued. 

The  observations  at  this  station  during  1903  have  been  m^ule  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  mea^urevienta  of  McMahon  River  at  Steel,  Ohio,  in  llHi.i. 


Date. 

Hydrographer. 

1 

h^^t.       Di«bar»,.. 

June  24 
March  11 

I 

...    R.  W.  Pratt 

_-.    E.  Johnson,  jr 

1 

4.20                   6.5 
5. 50                  525 

Mean 

daily 

gage  height, 
July.         Day 
3.  H)       9 

infect,  of  McMahon  River  at  Sti 

tel,  Ohio,  for  I'jo.:. 

Day. 
1 

JuDe. 

June.  July.         Day. 
3. 70      17 

June.  July 

1  3.(X) 

1  :^m 

1                   1 

Day.       June.  July. 

:J)  .                    4  IS)       o.KI 

2 



.  8  H)      10 

3  70      18 

aO                     3.H> 

3 

4  ...    . 

3.70      11 

3. 70      12 

3.80      10 

3.ro      '^)  

8.60 
3.70 
3. 70 

27 3.!3    

28 '  :i.MP     ..  .. 

5 



3  70      13 

3  M)      21 

20                 3  a» 

6 

4  15      14 

3  80  '    '^2 

3  80 

'    30                     a  70 

7 

3.«0      15 

1  3.75      IH 

3.80      Zl 

3.60 
3.  CO 

i^ai ; 

8 

"r 

3.70      24 

1, 

CROSS   CREEK  DRAIXAGE  BASIK. 

Cross  Creek  rises  in  the  northeastern  corner  of  Harrison  County 
and  flows  east  and  joins  Ohio  River  a  few  miles  south  of  Steubenville, 
Ohio.     This  stream  flows  near  the  city  of  Steubenville  and  throuj^h 
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Mingo  Junction,  an  important  industrial  settlement,  and  the  measure- 
ments of  its  flow  are  of  importance  in  determining  the  available  water 
supply-  for  these  municipalities.  This  river  drains  a  territory  of  129 
square  miles. 

CROSS  CREEK  NEAR  MINGO  JUNCTION,  OHIO. 

This  station  was  established  May  22,  1903,  by  R.  Winthrop  Pratt. 
It  was  discontinued  September  23,  10O3,  on  account  of  sluggish  flow 
and  poorly  distributed  velocity.  It  was  located  at  the  Pennsylvania 
Railroad  bridge,  a  stone  arch  bridge  1^^  miles  west  (yf  Mingo  Junction 
railroad  station.  The  gage  was  a  1  by  G  inch  pine  board,  spiked  to 
the  first  pier  at  the  east  end  of  the  bridge.  Tht^  RJig©  was  read  once 
each  day  by  George  Mayberr}'.  Discharge  measurements  can  be  made 
from  the  railroad  bridge  or  by  wading  at  low  water.  The  initial  point 
for  soundings  is  the  downstream  corner  at  4 lie  west  end  of  stone 
bridge.  The  bed  of  the  stream  consists  of  gravel  and  small  rocks, 
and  probably  changes  during  floods.  The  bench  mark  is  a  cut  on  the 
northeast  corner  of  the  east  pier.  Its  elevation  is  4.00  feet  above  the 
zero  of  the  gage. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  h^'drographer. 

Discharge  measnrem^nits  of  Croas  Creek  near  Mingo  Junction^  Ohio^  in  1(*03. 


Date. 


Hydrotrraplier. 


heSft.       Di^hargre. 


June  24 R.W.Pratt 

AiiKiist  11 do 


Feet. 

2.35 
1.20 


Second-fect. 
233 

10 


Mean  daily  gage  height,  in  feet,  of  Cross  Creek  near  Mingo  Junction,  Ohio, 

for  lUihl. 


1 .-- 

Day. 

May. 

June 
1.-U) 

t ... 

1  ar> 

3... 

i.:i> 

4 

\.'?t) 

5 

1 .  .Y) 

6... 

1.40 

1    -  -  - 

1 

1  4r> 

8 

1 

5J.  10 

9... 

1 
1 

1 .  vA) 

10... 

1  40 

n... 

12... 
13... 

1 

i.a-» 
i.;jo 

1  Ha 

U... 

2  no 

15... 

1  75 

16 

1  55 

, 

Day. 


1..V) 
1.50 
l.oO 

1.4r) 

l.HO 
1.50 
1.40 
1.40 

i.a) 
!.:«) 
1.5') 
1.50 
1.45 
1.40 
1.40 
1.40 


1.20 
1.20 
1.30 
l.Jfl) 
I.IU 
1.10 
l.«) 
1.30 
1.25 
1.25 
1.20 
1.20 
1.20 
1.10 
1.10 
1.05 


1.10 
1.10 
1.10 
1.05 
1.05 
1.00 
1.00 
1.(10 
1.00 
1.00 
1.15 
1.10 
1.10 
1.(6 

\.m 

1.00 


17 

1,45 

m 

19 

1.4,5 
1  45 

20 

1  9:^ 

21 

1.90 

2:2            .  . 

1.40 

2.:» 

1.75 

Zi 

4.25 

24 

1.70 
l.fiO 

l..)0 

1..55 
1.45 
1.40 
1.40 
1.40 

2.40 

25 

2.10 

26 

1.80 

27 

28 

29 

1.75 
1.70 
1  (V> 

a) 

i.eo 

31 

May.  June.  July.!  Aug.  Sept. 


1.3f) 
1.50 
l.W) 
l.fiO 
1.50 
1.40 
\.m 
l.:«) 
1.20 
1.20 
1.20 
1.2() 
1.20 
l.»J 

i.a) 


- 

1.U5 

i.a) 

1.05 

1.00 

1.00 

.95 

1.00 

.95 

1.00 

.95 

l.(M) 

.95 

l.(K) 

.95 

1.00 

.95 

.95 

.95 

1.00 

.95 

1.05 

.95 

1.21) 

.90 

1.80 

.90 

l.ai 

.90 

1.20 
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MAHOXIXG  RIVER  DRAINAGE  BASLX. 

Mahoning  River  rises  in  the  northwestern  part  of  Columbiana 
County,  Ohio,  flows  north,  then  turns  southeast,  entering  Ohio  River 
at  Beaver,  in  Beaver  County,  Pa.  This  river  flows  through  a  hilly 
and  important  territory.  There  are  numerous  water-power  develop- 
ments on  it,  and  it  forms  an  important  adjunct  in  the  water  supply 
and  sewage  disposal  of  numerous  towns  along  its  course.  Among 
them  is  Youngstown,  Ohio,  where  the  United  States  Greological  Suney 
station  is  maintained.  Its  drainage  area  at  Youngstown  is  958  squanf 
miles. 

MAHONING   RIVER  AT  YOUNGSTOWN,  OHIO. 

This  station  was  established  May  23, 1 903,  by  R.  Winthrop  Pratt,  and 
is  located  about  2  miles  below  the  center  of  the  city  of  Youngstown,  at 
the  h  igh way  bridge  near  the  plant  of  the  Hazelton  Steel  Company.  The 
vertical  gage,  consisting  of  a  1-ineh  by  6-inch  board  nailed  to  stakes 
driven  in  the  river  bed  15  feet  from  the  east  abutment,  was  used  up 
to  September  23,  1903,  at  which  time  a  standard  chain  gage  was 
installed.  The  gage  is  read  once  each  day  by  John  McVean.  Dis- 
charge measurements  are  made  from  the  single-span  highway  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
face  of  the  parapet  wall  of  the  east  abutment  on  the  upstream  side. 
The  channel  is  straight  for  about  2, 000  feet  above  and  1,000  feet  below 
the  bridge  and  is  200  feet  wide  between  abutments.  Both  banks 
are  high  and  are  subject  to  overflow  only  at  high  water.  The  section 
is  fairly  regular  and  the  bed  of  the  stream  is  composed  of  gravel  and 
small  bowlders,  probably  not  subject  to  change. 

Bench  mark  No.  1  is  the  top  of  the  copjDer  plate  on  the  face  of  the  east 
abutment  near  the  upstream  corner.  It  is  9.37  feet  above  gage 
datum.  Bench  mark  No.  2  is  the  northwest  corner  of  the  bridge  seat 
of  the  west  abutment.  It  is  17.12  feet  above  gage  datum.  Bench 
mark  No.  3  is  a  cut  in  the  end  stone  of  tlie  second  tier  from  the  top  of 
the  north  wing  wall  of  the  west  abutment.  It  is  21. 34  feet  above  gage 
datum.  Bench  mark  No.  4  is  a  cut  in  the  top  hand  rail  at  a  point  35 
feet  from  the  east  abutment  on  the  upstream  side.  It  is  25.88  feet 
above  gage  datum.  The  elevation  of  the  center  of  the  pulley  on 
which  the  chain  of  the  gage  runs  is  23.  Gl  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurements  of  Mahoning  River  at  Youngstoini^  Ohio,  in  1903, 


Date. 


Hydrographer. 


Ga^       I 


heSr^t.     'Discharge. 


March  9 E.  Johnson  . . 

July  16 R.W.Pratt  . 

Angnst  7 E.  C.  Mnrphy 

September23 R.W.Pratt  . 

October  27 do 


November  24 
December  16. 


do 
do 


Feet. 

10.80 

.65 

.90 

.62 


.  I  ^ 


1.10 

1.00 


'  Secand-feet. 
14,095 
151 


216 
149 
167 
295 
262 


^deandaily  gage  height,  in  feet,  of  Mahoning  River  at  Youngstown,  Ohio,  for  190S^ 


13. 

14. 

15. 
13. 
17. 
18. 


29. 
30. 
31. 


Day. 

May. 

June. 

1 

0.70 

2 

.85 

3 

.70 

A 

.70 

5 

.70 

6 

.65 

1 ... 

.75 

8 

1.15 

9 

i.as 

10 

1.15 

11 

1.00 

12 

.80 

19 

30 

21 

22 

23 

24 

!      0.75 

25 

80 

26 

85 

27 

80 

2H 

m 

.70  ; 

.70 

.60  !. 


.80  ! 
1.10 
1.35 
1.35 
1.00 
1.00 
.90 
.85 

.00 : 

.65 
1.55  i 


1.65 


1.55  i 

i.ao  I 

1.00 
.95  ' 
1.00 
1.10  , 


1.20  , 

1.15  ! 

1.00 

1.00 

.dTi 

.80 

,70 

.75 

.70 

.70 

.70 

.50 

.60 

.70 

.60 

.60 

.60 

1.30 

1.00 

1.70 

1.90 

2.00 

2.20 

1.80 

1.40 

1.10 

.90 

.70 

.70 

1.00 

2.00 


Aug. 

Sept. 
3.15 

Oct. 

Nov. 

Dec. 

1.80 

0.45 

0.60 

0.90 

1.50 

2.75 

.55 

.65 

.90 

1.50 

2.30 

.60 

.70 

.86 

1.40 

1.85 

.50 

.65 

.75 

.90 

1.35 

.55 

.95 

.70 

1.00 

1.20 

.60 

.75 

.75 

.70 

1.05 

.45 

.70 

.85 

1.10 

1.00 

1.50 

.50 

.75 

.90 

1.10 

2.45 

.65 

.75 

.70 

1.20 

2.25 

.80 

.90 

.80 

1.40 

1.80 

.75 

.95 

.80 

1.40 

1.55 

.70 

.80 

.70 

1.30 

1.55 

.75 

.80 

.70 

1.10 

1.35 

.85 

.75 

.70 

1.10 

1.10 

.70 

.90 

.70 

.90 

1.05 

.75 

.90 

.60 

.90 

.85 

2.35 

.80 

.60 

.80 

.80 

3.60 

.70 

.60 

.70 

.75 

2.90 

.iX> 

.50 

.70 

.90 

2.15 

.90 

.40 

.70 

.85 

1.50 

1.40 

.40 

.60 

.85 

1.10 

2.  as 

.30 

.65 

.85 

1.15 

2.05 

.30 

.65 

.80 

1.05 

1.85 

.40 

.65 

.80 

1.00 

1.60 

.40 

.35 

.75 

1.05 

1.50 

.70 

.40 

.75 

1.00 

1.40 

6.70 

.50 

.66 

.95 

1.30 

8.00 

.40 

.65 

1.00 

1.15 

6.30 

.40 

.45 

.95 

1.05 

4.40 

.50 

""" 

1.00 
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AI.I.EGHEXY  itlTER  DRAII^AGE  BASIX. 

AUeghenj'  River  rises  in  Potter  County,  Pa.,  and  unites  with 
Monongahela  River  at  Pittsburg  to  form  the  Ohio.  Its  sources  ar*f 
adjacent  to  those  of  Susquehanna  and  Genesee  rivers.  It  flows  west 
and  north,  entering  New  York  Stat«  near  the  southeast  comer  of 
Cattaraugus  County,  and,  making  a  bend  across  the  county,  it  again 
enters  Pennsjivania  at  a  point  near  the  southwest  corner  of  Catta- 
raugus County. 

The  drainage  basin  is  rugged  and  largely  timber  covered.  On  Alle- 
gheny River  near  the  gaging  station  the  banks  rise  abruptly  several 
feet  above  the  stream  on  either  side  closely  adjacent  to  the  river.  The 
stream  valley  itself  is  broad  and  flat,  varying  from  1  to  2  miles  in 
width,  and  the  current,  as  a  rule,  is  sluggish.  The  plateaus  from 
which  the  stream  receives  its  drainage  are  deeply  dissected  by  tribu- 
taries and  are  very  irregular  in  contour.  The  soil  is,  as  a  rule,  imper- 
vious, and  dry  gulle3^s  are  numerous. 

Chautauqua  Lake  extends  in  a  northwest^erly  and  southeaiSterly 
direction,  having  its  head  at  a  distance  of  8  miles  from  Lake  Erie, 
Its  water  surface  is  at  an  elevation  of  1,308  feet  above  sea  level  or  7'4d 
feet  above  Lake  Erie.  Its  outlet  at  the  southeast  end,  near  the  city 
of  Jamestown,  is  known  as  the  Chadakoin  River,  and  furnishes  water 
power  at  numerous  dams,  entering  Allegheny  River  in  Pennsylvania 
through  Conewango  Creek.  The  drainage  area  above  the  foot  of  the 
lake  is  100.  C  square  miles,  of  which  20.8  square  miles  comprise  the  lake 
surface,  which  represents  10.4  per  cent  of  the  drainage  area.  Thi 
land  area  tributary  to  the  lake  is  very  rolling  and  the  soil  impervious. 

At  Olean  the  wasteway  from  Cuba  reservoir  enters  the  Alleghein* 
through  Olean  Creek.  This  reservoir  is  located  on  the  divide  between 
Oil  Creek,  tributary  to  Allegheny  River,  and  Genesee  River.  The 
storage  is  commonlj^  turned  into  Genesee  River  through  the  aban- 
doned summit  level  of  Genesee  Valley  Canal,  but  may  be  divert e<l 
into  Oil  Creek  through  the  guard  lock  at  the  head  of  the  c^nal. 

ALLEGHENY  RIVER  AT   REDHOUSE,  N,  Y. 

This  station  was  established  September  4,  1903,  by  R.  E.  Ilortou, 
assisted  b}"  C.  C.  Covert.  It  is  located  at  the  Redhouse  bridge  near 
the  stations  of  the  Erie  and  Pennsvlvania  railroads  and  about  5  miles 
below  Salamanca,  X.  Y.,  and  about  13  miles  above  the  point  where 
1  he  river  leaves  New  York  State.  The  standard  chain  gage  is  fastened 
to  the  upsti-eam  side  of  the  bridge  near  the  middle  of  the  left  span. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
24. 16  feet.  The  gage  is  read  twice  each  day  by  James  II.  Smith.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  down- 
stream side  of  the  bridge.  The  channel  is  straight  for  800  feet  above 
and  below  the  bridge.     The  current  velocity  is  well  distributed.     The 
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right  bank  is  high  and  does  not  overflow.  The  left  bank  overflows 
only  at  flood  stages.  The  bed  of  the  stream  is  of  gravel,  and  is  regular. 
The  channel  is  494  feet  wide  l>etween  abutments,  broken  by  two  piers. 
At  extreme  high  water  there  is  an  additional  flood  channel  on  the  left 
bank.  The  bench  mark  is  a  circle  cut  on  the  downstream  side  of  the 
left  abutment.  Its  elevation  is  21.09  feet  above  the  water  surface 
when  the  gage  reads  zero. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  R.  E.  ITorton,  district  hydrographer. 

Discharge  measurements  of  Allegheny  River  at  RedhotLse,  iV.  Y.,  in  1903. 


Date. 


September  4: 
Aujemst  29  _ . . 
September  8 


Hydrographer. 


Gagre 
beig 


^^        Discbarge. 


R.E.Horton 
C.  C.  Covert . 
do 


Feet.        •  Second-feet. 

4.33  1,909 

06,844 

.  &1,812 


a  High-water  measurement  at  Union  Street  Bridge,  Glean,  K.  T. 
<>  High- water  measurement  at  highway  bridge  near  Portville,  N.  Y. 

Mean  daily  gage  height,  in  feet,  of  Allegheny  River  at  RedhoiisCy  N,  Y.,  for  190S, 


Day. 

Sept. 

Oct. 

Nov. 

3.70 
3.70 
3.60 
3.60 
3.60 
3.70 
3.90 
3.70 
3.&5 
3.i90 
3.60 
3.65 
3. 70 
3.70 
3.60 
3.60 

4.(» 
4.00 
3.85 
3.75 
3.&5 
3.60 
3.60 
3.60 
3.60 
3.60 
'      3.55 
3.50 
3.50 
3.50 
3.50 
4.10 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.a5 
3.70 
3.85 
3.70 
4.28 
4.fl0 
4.38 
5.00 
7.05 
6.36 
5. 75 
5.20 
4.82 
4.55 
4.:« 
4.25 

1 
17 

3.70 
5.00 
4.60 
4.22 
4.06 
3.90 
3.75 
3.70 
3.58 
3.50 
3.50 
3.40 
3.42 

8.:« 

4.15 
4.15 
4.70 
4.50 
4.30 
4.22 
4.20 
4.10 
4.00 
.     8.a5 
8.85 
3.65 
3.80 
3.80 
3.70 

7.30 
7.95 
7.30 
6.45 
6.25 
5.80 
5.32 
5.18 
5.a) 
4.65 
4.46 
4.35 
4.25 
4.20 

4.20 

2 

18 

4.20 

3 

4 

m 

4.85 
4.15 
4.00 
3.88 
3.82 
3.78 
3. 70 
4.40 
5.00 
4.25 
4.15 
3.K5 
3.75 

19 

20 

21 

22. 

23 

34 

25 

2}) 

27 

28 

2» 

30 

31 

4.20 
4.22 
4.25 

6. 

1   -■....*.•.•.«.... 

4.25 
4.25 

H 

4.22 
4.25 

10. 

u 

12 

13 

(«) 

U 

!.=> 

16 

n  Stream  frozen  over. 

MISCELLANEOUS    MEASUREMENTS    IN  THE   ALLEGHENY   RIVER    DRAIN- 
AGE  BASIN. 

The  following  raeasiirements  of  the  outflow  from  th(3  lake  in  the 
unnsnally  dry  summer  season  of  li^Oo  were  made  by  E.  C.  Burns. 
The  measurements  of  July,  181>o,  were  made  by  means  of  floats;  the 
later  measurements  were  all  by  current  meter.  Some  fall  exists  in 
the  outlet  from  the  foot  of  the  lake  to  the  first  dam,  the  lake  outflow 
being  probably  unregulated. 
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STBEAM   MFASUREMENTS   IN  1903,  PABT   II. 


[NO.  96. 


Discharge  of  Chautauqua  Lake  Outlet,  Jamestown^  N,  i',  1S95. 

[Drainage  area,  190.6  square  miloB.] 


Date. 

Second-feet. 

Second-feet 
per  square 
mile.       1 

Date. 

Second-feet. 

1 
Second-feet 
per  sciuare 
mile. 

July   18_- 

83.9 

0.44 

Sept.    2.. 

46.3 

0.24 

July   20.. 

135.3 

.71 

Sept.    3_. 

80.4 

.42 

July   21.. 

42.7 

.22 

Sept.    4.. 

64.2 

.34 

July   22.. 

68.8 

.36 

Sept.    5  - . 

40.7 

.21 

July   23.- 

71.9 

.88    , 

Sept.    6.. 

43.8 

.22 

July   28.- 

53.6 

.28 

Sept.  10 . . 

43.8 

.22 

July   30.. 

98.8 

.52 

Sept.  13.. 

62.0 

.32     1 

1 

July   31.. 

105.3 

.55 

Sept.  18 . . 

71.6 

.38     1 

Aug.'  16.. 

106.1 

.56    ' 

Sept.  20 . . 

41.8 

.22 

Aug.  17.. 

78.2 

.41 

Sept.  24  . . 

68.3 

.36     i 

Aug.  18.. 

87.9 

.46 

Sept.  26 . . 

86.6 

.45 

Aug.  19.. 

93.0 

.48 

Oct.     9.. 

47.8 

.25 

Aug.  20.. 

88.5 

.46 

Oct.    10-. 

43.0 

.22 

Aug.  21.. 

82.8 

.43 

Oct.    11.. 

48.0 

.25  ; 

Aug.  26.. 

92.3 

.48 

Oct.    12.. 

41.9 

.22     I 

Aug.  27.. 

96.0 

.50 

Oct.    13.. 

34.6 

.18 

Aug.  28.. 

78.5 

.41 

Oct.    14.. 

47.7 

.25 

Aug.  29.. 

62.4 

.32 

Oct.    15.. 

43.7 

.22 

Aug.  30.. 

88.2 

.46    ' 

Oct.    16.. 

«66.0 

.34 

Aug.  31.. 

113.1 

.59 

Oct.    17.. 

fr36.0 

.18 

4 

aStroB 

ig  wind  dowi 

1  the  lake. 

b^ 

rind  up  the  1 

ake. 

Stream  measurements  have  been  furnished  by  F.  W.  Dalrymple, 
C.  E. 
The  following  additional  measurements  have  been  made: 


Date. 


Second-feet. 


April  30, 1902..- .-       466.0 

September  6, 1903  « 130.6 


Second-fc?»t 

per  square 

mile. 


2.45 
.69 


«By  R.  E.  Horton.    Steel  Street  Bridge.    Water  surface  12.54  feet  below  downstream  comer 
right-hand  abutment  coping,  on  downstream  side  of  bridge. 

MOXONGAHEIiA  RIVER  DRAINAGE  BA8IX, 

Monongahela  River  rises  in  the  central  part  of  West  Virginia  and, 
flowing  north,  crosses  into  Pennsylvania.  At  Pittsburg  it  unites  with 
the  Alleghenj^,  forming  tlie  Ohio.  Its  principal  tributaries  are  the 
Youghiogheny,  which  flows  into  it  about  15  miles  above  Pittsburg, 
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and  the  Cheat,  which  joins  it  just  north  of  the  Pennsylvania  line. 
Under  the  direction  of  E.  G.  Paul  the  United  States  Geological  Sur- 
vey is  maintaining  a  station  on  the  Youghiogheny,  at  Friendsville, 
Md. ,  and  one  on  the  Cheat,  at  Uneva,  near  Morgan  town,  W.  Va. 

YOUGHIOGHENY  RIVER  AT  FRIENDSVILLE,  MD. 

Youghiogheny  River  rises  in  Garrett  County,  Md.,  and  flows  in  a 
northwesterly  direction  into  Pennsylvania,  where  it  empties  into 
Monongahela  River  15  miles  above  Pittsburg.  Its  source  is  on  the 
western  slope  of  the  Allegheny  Mountains,  at  an  elevation  of  about 
2,900  feet.  The  average  fall  of  the  stream  for  19  miles  above  its 
mouth  is  about  2  feet  per  mile,  but  above  this  point  it  soon  increases 
to  an  average  fall  of  nearly  5  feet  per  mile.  The  bank  height  above 
low  water  ranges  between  15  and  28  feet,  and  the  average  width 
between  banks  from  the  mouth  to  West  Newton,  Pa.,  is  546  feet. 
The  following  heights  of  the  high  water  of  February,  1897,  above  low- 
water  stage,  at  various  points  in  Pennsylvania,  were  furnished  by 
George  M.  Lehman:  Whikett,  13  feet;  Jacobs  Creek,  10  feet;  Smith- 
ton,  14  feet;  Port  Royal,  17  feet;  Snyder,  16  feet;  West  Newton,  20 
feet;  Suterville,  22  feet;  Buena  Vista,  26.5  feet;  Coulterville,  28.5 
feet;  Boston,  29  feet;  McKeesport,  28.5  feet. 

A  measurement  of  Youghiogheny  River  was  made  October  13, 1892, 
with  surface  floats,  at  Ohiopyle,  Pa.,  by  Kenneth  Alien,  in  connec- 
tion with  an  investigation  of  a  water  supply  for  the  works  of  the  H.  C. 
Frick  Coke  Company.  It  was  during  a  period  of  extreme  drought, 
and  the  discharge  was  found  to  be  106  second-feet. 

The  station  at  Friendsville,  Md.,  was  established  by  E.  G.  Paul  on 
August  17, 1898.  The  standard  chain  gage  is  located  on  the  upstream 
side  of  the  right  span  of  the  bridge  and  is  nailed  to  the  guard  rail. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
20  feet.  The  initial  point  for  soundings  is  a  point  15  feet  back 
from  the  face  of  the  right  abutment  on  the  upstream  side  of  the 
bridge.  Measurements  are  made  from  the  iron  highway  bridge  con- 
necting the  east  and  the  west  portions  of  the  village.  The  channel  is 
straight  for  several  hundred  feet  above  and  below  the  bridge.  The 
bed  is  rocky  and  the  banks  are  high  and  not  subject  to  overflow. 
The  observer  is  J.  11.  Cuppet,  a  merchant  residing  within  a  short 
distance  of  the  gage. 

Bench  mark  No.  1  is  a  United  States  Geological  Survey  bench  mark 
consisting  of  an  aluminum  tablet  disk  marked  "  1501,"  in  the  founda- 
tion corner  stone  of  the  southeast  corner  of  Friend's  store.  The 
elevation  of  this  bench  mark  is  33.17  feet  above  gage  datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

In  1903  the  following  discharge  measurement  was  made  by  E.  G. 
Paul: 

September  3:  Gage  height,  4.10  feet;  discharge,  124  second-feet. 
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[NO.  W. 


Mea7i  daily  gage  height,  in  feet,  of  Yoiighiogheny  River  at  Friendginlle,  Md^^for 

190J, 


Day. 


Jan.    Feb. 


1. 

2. 

3. 

4. 

5. 

6- 

7- 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 


5.IX) 
6.(10 
6.80 
7.80 
6.90 
6.30 
5.90 
5.40 
5.(X> 
5.20 
5.80 
5.70 
5.50 
5.40 
5.20 
5.10 
5.00 
5.00 
5.00 
4.90 
4.70 
4.70 
4.80 
4.80 
4.90 
5.00 
5.30 
5.70 

7.  at) 

8.30 


7.80 
7.50 
7.40 
8.00 
8.00 
7.00 
6.20 
6.00 
6.00 
5.80 
5.20 
5.20 
6.00 
5.80 
6.50 
9.00 
8.50 
6.50 
6.20 
5.90 
5.50 
5.50 
5.30 
5.10 
5.00 
5.20 
5.90 
8.00 


Mar.  Apr.  May.  June.  July.  Augr.  Sept.  Oct.     Nor.    Det* 


7.50 
7.00 
6.60 
6.10 
5.80 
5.80 
5.80 
5.90 
6.00 
6.00 
6.20 
7.00 
7.50 
6.90 
6.00 
5.20 
5.20 
5.20 
5.20 
5. 10 
5.10 
5.80 
6.20 
8.20 
8.00 
6.00 
5.80 
5.50 
5.40 
5.40 
5.30 


5.20 
5.30 
5.20 
5.20 
5.20 
5.30 
5.50 
5.80 
7.00 
6.80 
6.40 
6.00 
5.60 
5.60 
5.60 
5.50 
5.60 
6.50 
6.50 
5.40 
5.30 
5.30 
5.20 
5.00 
5.00 
4.90 
4.80 
4.80 
4.80 
4.70 


4.80 
4.90 
4.90 
4.90 
4.90 
4.80 
4.70 
4.70 
4.50 
4.60 
4.40 
4.40 
4.40 
4.40 
4.30 
4.30 
4.30 
4.20 
4.20 
4.2t) 
4.60 
4.80 
6.00 
5.20 

5.:» 

5.40 
5.50 
5.30 
5.40 
5.30 
5.20 


5.20 
6.20 
5.20 
5.30 
5.30 
5.40 
5.50 
5.60 
5.10 
4.80 
5.00 
5.2t> 
6.00 
6.00 
6.80 
6.70 
Q.40 
6.40 
6.20 
6.10 
6.20 
6.00 
6.30 
6.40 
6.40 
6.30 
7.10 
7.40 
8.50 
7.90 


I 


6.30 
5.80 
5.50 
5.50 
5.50 
5.40 
5.30 
5.20 
5.30 
5.40 
5.50 
5.60 
5.50 
5.50 
5.40 
5.20 
5.10 
5.20 
5.10 
5.30 
5.20 
5.20 
5.10 
4.90 
4.70 
4.60 
4.50 
4.30 
4.20 
4.20 
4.30 


4.40 
4.50 
4.30 
4.20 
4.30 
4.30 
4.30 
4.20 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.00 
4.10 
4.10 
4.20 
4.30 
4.30 
4.20 
4.30 
4.20 
4.10 
4.20 

4.:^ 

4.40 
4.50 
4.40 
4.:«) 
4.20 


4.20 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.80 
3.80 
3,80 
3.80 
3.80 
3.80 
3.70 
3.70 


3.70 
3.70 
3.70 
4.00 
4.20 
4.30 
4.50 
4.50 
4.80 
4.60 
4.50 
4.30 
4.30 
4.20 
4.20 
4.20 
4.30 
4.20 
4.10 
4.10 
4.10 
4.10 
4.10 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.a) 
3.  ft) 


3.91) 
3.90 
4.W 
4.00 
4.a) 
4.00 
4.rt) 
4.UI) 
4.  at 
4.00 
4.00 
4.20 
4.60 
4.70 
4.90 
5.n[l 
5.60 
5.20 
4.911 
4.7t> 
4.a) 
4.50 
4.50 
4.4(» 
4.40 
4.40 
4.30 
4.30 
4.:«) 
"4.a> 


4.3) 
4. at 
4.30 
4..31) 

4.:«i 

4..'J» 
4.  .31 

4.:«i 

4.3a 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4. 3D 

4.:w 

4.30 
4.3) 
4.30 
4.30 
4.:« 
4.30 
4.30 
4.30 
4.:«) 
4.3) 
4.3) 
4.31 


«To  top  of  ice  remainder  of  year. 
Rating  table  for  Youghiogheny  River  at  Friendsvilley  Md.,for  l!)o?  and  i:*** 


^n.     Di^harge.      ^,G»^^      Dis<-h«rK^.      ^J^^      DiacharKe.  I    ^^^       Di*-U.rK,.. 


Fee t .  St  CO nd-fee t . 

3.6  12 

'A.  8  45 

4. 0  90 

4. 2  150 

4.4  230 


Feet.      '  Seamd-feet. 


4.0 

4.8 
5. 0 


5.4 


340 
464 
600 
770 
955 


Feet. 
5.6 
5.8 
6.0 
6.5 
7.0 


Second-feet. 
1,150 
1,372 
1,600 
2,170 
2,740 


Feet. 

7.5 

8.0 
9.0 


Sectfntl/rrt. 

3,310 
3.8S<) 
5. 020     . 
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Estimated  montlihj  discharge  of  Youghiogheny  Rit'er  at  Friendsville,  Md.,  for 

liH),i. 

[Drainage  area,  295  sqnare  miles.] 


Month. 


Dischargee 

in  set'oud-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Set'ond- 

f  eet  per 

K(}uare 

mile. 

De])th  ill 
ini'hes. 

4, 223 

4(M) 

1,880 

4.51 

5. 20 

5,020 

600 

2,110 

7.16 

7.46 

4, 108 

6S5 

1,718 

5. 82 

6.71 

2,740 

400 

1,025 

3.47 

8.87 

1 ,  050 

150 

478 

1.62 

1 

1.87 

4, 450 

464 

1,725 

5. 85 

6. 58 

1 ,  828 

150 

781 

2.65 

3.06 

280 

90 

167 

.57 

.66 

150 

25 

78 

.26 

.29 

464 

25 

148 

.50 

■ 

.58 

1,150 

65 

271 

.92 

1.08 

January  . . 
Febmarv  . 
March  . . .   . 

April  

May 

June 

Jnly 

Angnst  . . 
September 

October 

November  '^ 


«  River  frozen  November  31)  to  January  1. 
CHEAT   RIVER  NEAR  MORGANTOWN,  W.  VA. 

A  cnblt*  station  was  (established  July  S,  181M),  by  E.  (1.  Paul,  at 
Uneva,  near  Mor^antown,  W.  Va.  The  eable  was  moved  about  1 
mile  downstream,  to  secure  a  more  satisfactory  cross  section  and 
better  facilities  for  observing  gage  heights,  on  July  2i\^  1001.  An 
inclined  timber  gage  was  established  at  the  present  station  August 
21,  1902.  It  is  located  275  feet  below  the  cable  and  is  inclined  up  to 
6.5  feet,  above  which  point  readings  are  taken  on  a  vertical  timber 
spiked  to  an  ash  tree.  The  station  is  located  7  miles  from  Morgan- 
town  and  1  mile  below  Ices'  ferry  bridge.  Discharge  measurements  are 
ma^le  from  the  cable  secured  to  a  sycamore  tree  on  the  eight  bank  and 
timber  supports  on  the  left  bank.  The  channel  is  straight  for  about 
800  feet  above  and  1,200  feet  ])elow  the  station.  The  right  bank  is 
low  and  liable  to  overflow;  the  left  bank  is  high.  The  bed  of  the 
stream  is  of  rocks  and  gravel  and  the  current  is  sluggish.  The  bench 
mark  is  a  mark  on  the  face  of  a  sandstone  rock  at  the  (nlge  of  the 
road,  20  feet  downstream  and  3i)  feet  back  from  the  gage.  Its  eleva- 
tion above  gage  datum  is  21.13  feet. 

The  observations  at  this  station  during  UK);]  have  l)een  made  under 
the  direction  of  E.  (4.  Paul,  district  hydrographer. 

In  ltH)3  the  following  discharge  measurement  was  made  by  E.  G. 
Paul : 


Septeml>er  1:  (iage  height,  2.80  feet:  dis.harge.  0S2  second- feet. 
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[xo.  ftl 


Mean  daily  gage  Jieight,  in  feety  of  Cheat  River  near  Morgantown^  W,  T7i.,/or 

190S, 


Day. 

Jan. 
:    3.95 

Feb. 
6.15 

Mar. 
10.55 

Apr. 
3.70 

May. 

{ 
June. 

3.25 

July.  Aug.  Sept. 

Oct. 

Not. 
1.50 

Dec. 

1 

3.15 

1 

'  6.66    2.25     2.25 

1.40 

1.86 

2 

,    3.75 

6.4<) 

'    6.95  ;  3.80 

3.(J5     2.95    5.25     2.80     2.20  :  1.40     1.50 

1.85 

3 

10. 10 

7.35 

5.60    3.80 

3.00     3.00     4.10     2.70,2.15 

1.40     1.51) 

i.a> 

4 

8.  to 

9.20 

4.90     4.05     3.00     2.70    3.65     2.50  '  2.00 

1.40     1.50 

1.90 

5 

6.70 

8.80 

4.55     5.35     3.25  '  2.50    3.&5  1  2.35     1.80     1.55     1.55 

1.80 

6 

5.50 

6.35 

4.50     4.60,3.05     2.50  i  4.60  '  2.10     1.80     1.&5     1.73 

1.80 

7 

4.80 

4.:i5 

5.35 
4.80 

4.75     4.45 
7.10     0.65 

2.90 
2.75 

3.50  .  8.95     2.30  i  1.70 

1.85     1.90 
1.70     2.15 

1.80 

8 

5.65 

3.70  12.10    1.70 

1.75 

9 

3.60 

4.60 

8.25 

8.a5 

2.70 

14.65  '3.20    2.10     l.TO 

3.06     2.05 

l.TH 

10 

8.30 

4.10 

6.65 

6.45 

2.55     3.95 

2.95 

2.00  !  1.80 

3.10     1.90 

1.75 

11 

3.40 

3.95 

5.70 

5.45 

2.50 

3.60 

3.45 

1.95     1.80 

2.66     1.85 

l.>0 

12 

5.95 

5.05 

5.30 

5.05 

2.50 

i.hO  1  3.95 

1.90  ,  1.76 

2.25  ,  1.80 

1.© 

13 

4.90 

5.75 

4.96 

4.95 

2.35 

6,80     4.75 

1.90 

1.^  •  2.10 

1.75 

l.K) 

14 

5.35 

4.95 

4.35     4.75  '  2.30  '  7.00    5.30 

1.75 

1.60     2.25 

1.70  1 

2.25 

15 

5.60 

5.75 

4.05     4.60 

2.25 

7.2t)     4.40 

1.76     1.50 

2.10 

1.70  ' 

2.25 

16 

4.10 

11.10 

3.90    5.50 

2.45 

5.85  '  3.70 

1.70 

1.50 

2.00 

1.70  ! 

2.40 

17 

3.85 

8.25 

3.80 

5  50 

2.85 

4.75     8.26 

1.70 

1.50  \  1.90 

2.20  , 

2199 

18 

3.55 

6.10  , 

3.60     5.60  '  2.25 

4.10    3.25:1.70 

1.50 

1.90 

5.25' 

2.20 

19 

3.20 

4.85 

3.40     4.95     2.20    3.70    3.20     1.80 

2.00 

2.06 

4.15 

2.  Oil 

20 

8.00 

4.75 

3.25  ,  4.40 

2.10 

3.50    4.05     1.85 

2.55 

2.35 

a25 

2.10 

21 

3.40 

4.15 

4.35     4.05     2.05 

4.85     4.30     1.80     2.05 

2.20 

2.75 

4.(0 

22 

3.80 

4.00 

5.20     3.90     1.95 

4.65    3.45     2.50 

i.a5 

2.10 

2.60 

a  to 

23 

3.65 

3.60 

7.80     3.66 

2.80 

4.65     3.06 

2.15 

1.70 

2.00 

2.50 

3.45 

24 

3.40 

3.80 

9.50 

3.45  ' 

3.60 

5.30  1  2.75     1.96 

1.65 

1.90 

2.40 

3.10 

15 ! 

3.;*) 

3.85 

6.50     3.55 

4.25     4.40  '  2.50     1.75 

1.00 

1.80 

2.25  ' 

4.45 

26 

3.15  , 
3.20 

3.70 
3.95 

5.35    3.55     5.80 
4.00     4.C5     6.40 

3.70 
3.30 

2.30     1.70     1.50     1.65 

2.25 
2.05 

5.35 

27 

2.20  ;  1.70 

1.50  j  1.70 

4.tB 

28 

6.15 

11.30 

4.30 

3.80    5.05 

3.75     2.00 

1.75  '  1.60  i  1.70    2.06 

3.r>» 

29 

8.50  ' 

3.80  ,  3.55  '  4.30 

8.50     2.00     1.75     1.50     1.70     l.W 

a  15 

30 

8.65 

3.70    3.30  1  3.85 

7.35  ,  2.06  ;  1.75  :  1.40     1,80     1.90 

3.15 

31 

8.16  ' 

3.70 

1 

! 

3.60  ' '  2.00 

t 

2.25    '  1.60   

2.  So 

ItANAWIIA  RI^rER  DRAINAGE  BASIK. 

Kanawha  River  flows  north  through  West  Virginia,  joining  the 
Ohio  River  at  Point  Pleasant,  W.  Va.  In  its  upper  course  it  is  known 
as  New  River,  which  rises  in  Watauga,  Ashe,  and  Alleghany  coun- 
ties, N.  C.  The  area  of  the  latter  two  counties  is  comprised  wholly 
within  the  drainage  basin  of  New  River;  their  boundaries,  being 
along  the  mountain  ridges,  form  the  divides  between  the  drainage 
basin  of  this  river  and  Yadkin  River  on  the  east  and  of  Holston  River 
on  the  west.  The  general  direction  of  the  river  is  northwesterly. 
At  first  the  upper  tributaries  have  a  general  northeasterly  and  south- 
westerly direction,  draining  narrow  valleys  of  the  Greater  Appalachian 
Valley  in  Virginia.  1'he  main  river  cuts  the  Alleghany  fronts  just 
below  Pearisburg,  Va.,  and  the  remainder  of  the  drainage  area  is 
confined  to  the  State  of  West  Virginia.  For  some  distance  the  basin 
divide  follows  the  State  line  between  Virginia  and  West  Virginia,  both 
north  and  south  of  the  point  where  the  river  pierces  the  Alleghanv 
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front.  The  basin  of  New  River  is  as  beautiful  and  picturesque  a  sec- 
tion of  country  as  any  in  the  eastern  part  of  the  United  States.  The 
river  itself  is  rapid.  The  country  on  its  lower  courses,  through  which 
the  Chesapeake  and  Ohio  Railway  passes,  is  noted  for  its  scenic 
beauty. 

The  principal  tributaries  of  New  River  are  Little  River,  which 
empties  near  Radford,  Va.,  and  the  Greenbrier,  which  rises  in  the 
eastern  part  of  West  Virginia  and  joins  the  New  at  Hinton,  W.  Va. 
The  following  is  a  list  of  the  stations  maintained  in  this  drainage 
basin  by  the  United  States  Geological  Survey,  under  the  supervision 
of  E.  G.  Paul:  New  River  at  Fayette,  W.  Va. ;  Greenbrier  River  at 
Alderson,  W.  Va. ;  New  River  at  Radford,  Va. ;  New  River  near 
Oldtown,  Va. 

NEW   RIVER  AT  FAYETTE,  V^'.  VA. 

This  station,  established  by  C.  C.  Babb  and  D.  C.  Humphreys  July 
29,  1895,  is  located  just  below  the  mouth  of  Wolf  Creek,  on  the  high- 
way bridge  of  one  span  at  Fayette,  W.  Va.  The  wire  gage  was  located 
on  the  guard  rail  on  the  upper  side  of  the  bridge,  about  the  middle  of 
the  span,  the  scale  being^  graduated  to  feet  and  tenths.  The  gage  is 
referred  to  four  bench  marks:  First,  the  top  of  the  bottom  plate  of 
the  lower  plate  girder  at  the  end  of  the  first  panel  from  the  right  bank, 
dowTistream  side,  55.13  feet  above  the  zero  of  the  gage;  second,  the 
top  of  the  lower  end  of  the  coping  on  the  main  pier,  right  bank,  down- 
stream side,  52.13  feet  above  the  zero  of  the  gage;  third,  the  bridge 
seat  on  the  right  bank,  downstream  side,  54.58  feet  above  the  zero  of 
the  gage;  fourth,  the  west  corner  of  the  abutment  stone  by  the  Chesa- 
X)oake  and  Ohio  Railway  station,  58.  C2  feet  above  the  zero  of  the 
gage.  A  temporary  bench  mark,  established  when  the  chain  gage 
was  installed,  is  the  top  of  the  bottom  plate  of  the  plate  girder  0.5  foot 
south  of  the  gage  box.  Its  elevation  is  52.  G3  feet  above  gage  datum. 
The  channel  is  straight  above  and  below  the  station.  The  cur- 
rent is  swift  and  without  obstructions,  except  for  immense  bowldei^s 
in  the  bottom.  The  banks  are  high,  rocky,  and  not  subject  to  over- 
flow. The  bed  is  constant  in  section.  The  observer  is  J.  R.  Durrett, 
a  clerk  in  the  store  at  Fayette,  W.  Va.  The  station  was  discontinued 
May  22,  1901.  On  August  11,  1902,  it  was  reestablished.  On  Novem- 
ber 20,  1903,  a  standard  chain  gage  was  installed  by  W.  C.  Sawyer. 
It  occupies  the  same  position  as  the  old  wire  gage,  which  it  replaced, 
and  it  has  the  same  datum.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  mark-er  is  59  feet. 

The  observations  at  this  stcition  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

In  1903  the  following  discharge  measurements  were  made  by  E.  G. 
Paul  and  W.  C.  Sawyer: 

September  21:  Gage  height.  3.20  feet;  discharge,  3,968  second-feet. 
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[NO.  88, 


Mean  daily  gage  height ,  in  feet,  of  New  River  at  Fayette,  W.  Va,^fitr  l(*oJ. 


Day. 

1 

o 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

U 

15 

16 

17 

18 

19 

80 

21 

22. 

23 

24 

25 

26 

27 

28 

29 

at) 

31 


Jan.     Feb. 


Mar.    Apr. 


6.10 

iT.a> 

15. 10 
7.60 
4.30 
4.H(» 
4. 10 
4.00 
3.75 
3.60 
3. 10 
3. 15 
2.90 
2.80 
2.8") 
3.40 
3.55 
3.  HO 
4.45 
5.05 
4.21) 
4.35 

"i.m 

4.60 

6.00 

8.40 

9.30 

10.  (H 

13.01 

12.04 


8.()g 

7.03 

7.45 

11.60 

17.70 

11.10 

9.W 

8.00 

7.30 

6.40 

5.40 

8.30 

11.  (JO 

9.20 

10.20 

11.40 

12.20 

17.20 

10.60 

9.10 

8.70 

8.60 

7.00 

6.50 

5.30 

4.60 


21.60 

15.00 

12.10 

9.00 

8.U) 

6. 70 

6.:*) 

8.10 
9.00 
11.30 
11.00 
10.80 
10.30 
9.50 

9.:« 

8.00 

7.60 

7.50 

6.0(J 

5.20 

4.80 

5.(X) 

22.40 

31.80 

19. 70 

11.70 


7.00 

9.70 

9.60 

8.80 

......  - 

8. 10 

8. 70 

10. 10 

May.  '  June.  July. 


9.90 

9. 70 

9.50 

8.60 

6.  a) 

5.80 

7.10 

10.10 

12.90 

9.80 

8.70 

6.60  I 

5.50  1 

9.60 

11.20 

10. 10 

8. 70 

8.10 

60 

20 

10 

70 

00  I 

70  I 

7.80  I 

9.K5 

18.00 

12.  S5 

11.90 

12. 10 


i. 

^ . 

I  . 

i. 

m 
I, 

6. 


11.20 
9.85 
9.80 
9.15 
9.10 

lo.i'i 

9.10 
9.20 
9.81 
9.90 
9.70 
9.20 
9.05 
8. 75 

8.  a) 

7.ft5 

pp     mrm 

t.  iO 

7.90 
6.70 
5.90 
5.80 
5.80 
5.  HO 
5.70 
5.00 
4.75 
4.10 
3.80 
3.75 
3.8J) 
5.30 


5.70 
6.10 
5.65 
5.30 
5. 80 
6.20 
9.50 
9.00 
7.95 
7.70 
6.80 
6.45 
6.:i5 
6.75 
6.65 
5.85 
5.85 
4.50 
4.80 
4.90 
4.85 
4.  IO 
5.00 
5.65 
5.40 
5.60 
5.70 
7.10 
11.40 
8.35 


7.70 

i  6.40 

5.55 

;>.  to 

I  5.ft5 

5.30 

5.(Jk> 

5.00 

4.80 

4.80 

4.85 

6.20 

8.65 

9.85 

10. 70 

10.00 

9.30 

7.10 

5.70 

5. 40 

5.20 

5.06 

4.f« 

3.75 

3. 70 

3.70 

I  3.2f) 

I  3.20 

3.80 

'  5.00 

6.30 


Aug. 

6.70 
7.70 
7.40 
5.90 
6.30 
6.50 
6.80 
6.60 
5.80 
5.50 
3.30 
3.05 
2.95 
3.85 
2.95 
2.:i5 
2. 15 
2.06 
2.00 
2.  (JO 
1.95 
1.9(J 
1.95 
1.90 
1.90 
2.a5 
2.10 
2.06 
2.0(J 
2.90 

i.a) 


Sept.  Oct.   Nov.'  l>»cc. 


1.75 
1.75 
1.80 
2.85 
1.80 
1.75 
l.a5 
1.95 
2.15 
2.05 
2.95 
1.85 
2.15 
2,06 
1.95 
1.80 
2.06 
2.20 
2.15 
.80 

i.a-> 

2.56 
1.65 
1.55 
1.45 
1.50 
i.Jio 
1.45 
1.35 
1.25 


1.35 
1.25 
1.25 
1.35 
1.25 
1.25 
1.35 
1.45 
1.55 
3.65 
3.(^5 
2.75 
2.65 
2.45 
2.06 
1.75 
1.55 
1.20 
1.45 
2.0(1 
1.50 
1.5» 
1.65 
.«) 
.70 
1.25 
1.45 
1.45 
1.J6 
1.15 
1.35 


i.a» 

1.45 
1.55 
1.45 
1.55 
1.45 
1.85 
1.55 
2.CJ6 
l.aj 
1.25 
1.55 
1.4> 
1.4(> 
l.ffii 
1.55 
.i6 


_  I 


1.40 

2.25 

1.60 

l.ffi 

.96 

.95 

.85 

.  id 

.65 

.:» 

.20 


o.a> 

.10 

.9ii 

!.{«» 

.K> 

.9>J 

l.iii 

1.10 

.W 

.75 

,:« 

.15 
.10 
-111 
.(6 
.•■J 
.(Ji> 
.U3 
.3) 

r.2i> 

1.3J 
!.:«» 
1.30 
l.LD 
l.:*J 
1.45 
l.rtii 

i.ao 


I 


GREENBRIER  RIVER  AT  ALDERSON,  W.  VA. 

Greenbrier  River  ris(*s  on  the  western  slope  of  the  Allegheny  Moun- 
tains, in  Pocahontas  County,  W.  Va.,  and  flows  in  a  southwesterly 
direction,  emptying  into  New  River  near  Hinton,  Summers  County, 
W.  Va.  The  station  was  established  by  C.  C.  Babb  and  D.  C.  Hum- 
phreys, at  Alderson,  W.  Va.,  21  miles  above  Ilinton,  August  1,  18ln5. 
Greenbrier  River  receives  manj^  short  tributaries  from  the  Allegheny 
Range,  and  flows  for  the  most  part  through  a  broken,  hill}^  and  moun- 
tainous country  well  covered  with  forests.  The  station  is  located  one- 
half  mile  above  the  mouth  of  Muddy  Creek,  on  the  county  bridge  at 
Alderson.  The  wire  gage  was  located  in  the  third  panel  of  the  second 
span,  downstream  side  of  the  bridge.  This  gage  was  referred  to  three 
bench  marks:  The  first,  on  the  upper  end  of  the  coping  of  the  first 
pier  from  the  left  bank,  21.75  feet  above -gage  datum;  the  second,  on 
the  upper  end  of  the  bridge  seat  of  the  left-bank  abutment,  21.61  feet 
above  gage  datum;  the  third,  on  the  stone  foundation  of  the  water 
tank  of  the  Chesapeake  and  Ohio  Railway,  23.48  feet  above  gage 
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datum.  A  temporary  beneli  mark  has  been  established  on  the  lower 
end  of  the  third  floor  beam,  in  the  second  span  from  the  left  bank. 
Its  elevation  is  22.47  feet  above  gage  datum.  On  November  20, 1003, 
a  standard  chain  gage  was  installed  by  W.  C.  Sawyer.  It  occupies 
the  same  position  as  the  wire  gage  which  it  replaced  and  its  datum 
is  the  same.  The  length  of  the  chain  from  the  end  of  the  w^eight  to 
the  marker  is  27.81  feet.  A  new  bench  mark,  to  which  this  gage  is 
referred,  is  the  top  of  the  water  table  at  the  northwest  corner  of  the 
Merchants'  Grocery  Company  building.  Its  elevation  is  21.71  feet 
above  gage  datum.  The  bridge  consists  of  four  spans  435  feet  long. 
At  ordinary  stages  the  water  flows  in  two  channels,  between  which  is 
an  island  000  feet  long  and.  75  feet  wide.  The  initial  point  for  sound- 
ings is  the  center  of  the  pin  on  the  downstream  side  of  the  bridge, 
on  the  left  bank.  The  banks  are  high  and  not  subject  to  overflow. 
The  bed  is  of  rock  and  gravel  anci  fairly  constant.  The  observer  is 
W.  J.  Hancock,  merchant  at  Alderson,  W.  Va. 

The  observations  at  this  station  during  19J3  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  viecunirements  of  Greenbrier  River  at  Alderson,  W.  Fr/.,  in  HHU, 


Date. 


Hydrographer. 


September  21 _ Paul  and  Sawyer 

November  16 W.  C.  Sawyer 


Gage 

height. 


Feet. 
2.03 
1.73 


Dischartfi*. 
St'cond-feet. 

373 
130 


Mean  daily  gage  height,  in  feet,  of  Greenbrier  River  at  Alderson,  W.  Va.,far  ]U()S, 


Day. 


Jan.  Fel). 


Mar.  Apr.  May.  June.  July.!  Aug. 


•> 


3. 


6. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 


2. 
9. 

i. 

o. 

4. 

3. 

3. 

3. 

3. 

2. 
•> 

2. 
2. 


2S 
39 
94 
22 

43 

82 
50 
15 
(K) 
55 
S7 
9:^ 

98 
55 
45 
63 
65 
68 


4. 
4. 

4. 

.• 

8. 
5. 
4. 
8. 
3. 
3. 
3. 
4. 
4. 
4. 
3. 
9. 
10. 
5. 
4. 


92 

10 
50  I 
45  ' 
94  ' 

32  ; 

3> 
65 
50 
25 
00 
10 
Si 
10 

15 
32 
90 
65  ! 


10.00 
5. 88 
4.46 
3.93 
3.60 
3.25 
3. 10 
3.40 
5. 12 
i).  4;) 
4.50 
4.85 
4.60 
4.18 
3.75 
3.45 
3.20 
3.00 
2.90 


3.55 

3.17 
3.17 
3.33 

3.:« 

3.20 

3.82 

5.65 

5.00 

4.25 

3. 60 

3.4f) 

,  3.35 

I  3.50 

;  3.53 

I  3.50 

3.30 

3.30 


3.40 
3. 15 
2.95 
2.80 
2.75 
2.65 
2.55 
2.55 
2.50 
2.45 
2.40 
2.35 

2.:*) 

2.25 
2.25 

2.20 
2.17 
2.15 
2.07 


2.50 
3.10 
2.70 
2.50 
2.38 
2.30 
3.»1 
5.70 
4.15 
3.50 
3.45 
3.98 
3.50 
3. 10 
2.92 
2.75 
2.70 
2.50 
2.40 


3.33 
2.90 
2.65 
2.47 
2.30 
2.50 
2.65 
2.8(J 
2.55 
2.38 
2.20 
2.15 
2.75 
3.25 
3.10 
2.70 
2.45 
2.30 
2.20 


1.95 
2.25 
2.46 
2.33 
2.05 
1.98 
1.92 
1.87 
1.82 
1.80 

1.7:3 

1.45 
2.28 
2.13 
l.«3 
1.73 
1.73 
l.a5 
1.63 


Sei)t.  Oct.  Nov. 


1.98 
1.75 
1.73 
1.78 
1.78 
1.68 
1.63 
1.58 
1.83 
1.68 

1.6:^ 

1.63 
1.58 
1.58 
1.53 
1.58 
1.71 
1.93 
1.98 


1.65 
1.70 
1.66 
1.65 
1.60 
1.60 
1.&5 
1.65 
1.65 
1.65 
1.65 
1.70 
1.90 
1.80 
1.80 
1.80 
1.70 
1.75 
1.75 


1.70 
1.65 
1.65 
1.65 
1.65 
1.70 
1.70 
1.70 
1.70 
1.65 
1.65 
l.K) 
1.65 
1. 75 
1.65 
l.&i 
1.70 
1.75 
1.80 


Dec. 

1.60 
1.65 
1.70 
1.68 
1.65 
1.68 
l.(J5 
1.60 
1.65 
l.tKi 
1.68 
1. 70 
1.60 
1.68 
1.68 
1.60 
1.68 
1.70 
1.65 
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[NO.  9S. 


Mean  daily  gage  height j  in  feet^  of  Oreenbrier  River,  etc. — Continned. 


Day. 

Jan. 
2.52 

Feb. 
3.90 

Mar. 

Apr. 

1 
May.  Jnne.  July.  Aug. 

i 

Sept.  Oct. 

Nov. 

Dec, 

2.75 

3.15 

2.10 

2.30 

2.10     1.73 

1.96  '  1.75 

1.80 

1.6U 

21 

2.50 

3.50 

2.70 

3.15 

2.05 

2.22 

2.(B 

1.68 

1.98 

1.80 

1.90 

1.70 

22 

2.68 

3.40 

3.38 

3.30 

2.05 

2.12     1.80 

1.65 

1.90 

1.80 

1.85 

1-80 

23 

2.78 

3.20 

11.10 

3.25 

2.02 

2.10 

1.95  '  1.68 

1.85 

1.75 

1.85 

1.88 

24 

2.75 

3.20 

11.90 

8.15 

2.00 

2.10 

1.90     1.68 

1.80 

1.75 

1.80 

1.?^ 

25 

2.65 

3.20 

6.28 

3.10 

2.02 

2.10 

1.85 

1.^ 

1.70     1.75 

1.80 

I.jC 

28 

2.60 

3.16 

4.62 

3.90 

2.10 

2.25  '  1.80 

1.65 

1.68     1.75 

1.78 

2.U> 

27 

2.58 

3.10 

4.00 

6.10 

2.10 

2.18     1.76,1.48 

1.66     1.75 

1.75 

2,10 

28 

3.38 

9.15 

3.35 
3.30 
3.05 

4.90 
4.10 
3.65 

8.30 
2.90 
2.65 

2.85'  1.76  ,  1.46 
3.25     1.67  1  1.46 

1.85     1.70 
1.65     1.70 
1.65     1.65 

1.75 
1.(5 
1.50 

2  07 

29 

6.30 
6.92 

2.rt» 

30 

4.00     1.75 

1.88 

iJt) 

31 

6.50 

8.45 

2.50 

!  1.95     1.93 

1.70 

2.20 

NEW  RIVER  AT  RADFORD,  VA. 

New  River  rises  in  Watauga,  Ashe,  and  Alleghany  counties,  X.  C, 
and  flows  in  a  northwesterly  direction  into  West  Virginia,  where, 
after  meeting  the  Gauley,  near  Kanawha  Falls,  it  is  known  as  the 
Kanawha.  The  station  at  Radford  is  located  at  the  highway  bridge 
close  to  the  Norfolk  and  Western  Railway  station.  It  was  established 
by  D.  C.  Humphreys  August  1,  1898.  The  gage  used  was  erected  by 
the  United  States  Weather  Bureau.  It  consists  of  a  vertical  board 
graduated  to  feet  and  tenths,  and  is  attached  to  the  iron  framework 
connecting  the  pair  of  iron  concrete  cylinders  which  form  the  first 
pier  from  the  right  bank.  On  account  of  the  inaccessibility  of  the 
W'eather  Bureau  gage,  a  wire  gage  was  put  in  February  23,  1900,  the 
datum  being  the  same  as  that  of  the  old  gage.  On  December  1, 1903, 
the  old  wire  gage  was  replaced  by  a  standard  chaiu  gage  which  was 
installed  by  W.  C.  Sawyer.  At  this  time  the  gage  datum  was  lowered 
3.41  feet.  The  length  of  the  chain  from  the  end  of  the  weight  to  tlie 
marker  is  87  feet.  The  observer  is  T.  M.  Brady,  saddler  and  har- 
ness dealer.  The  channel  is  straight  for  several  hundi'ed  feet  above 
and  below  the  station  and  has  a  width  of  580  feet  at  ordinary  stag:es, 
broken  by  five  piers.  At  high  water  its  width  is  about  1,200  feet. 
The  bottom  is  of  solid  rock  and  gravel  and  is  smooth  and  regular. 
On  the  left  bank  there  is  a  steep,  rocky  bluff.  The  right  bank  is  low 
and  subject  to  overflow  for  about  100  yards,  but  all  the  water  must 
pass  under  the  bridge,  which  is  about  85  feet  above  low  water.  Tlie 
discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank  of  the 
river  50  feet  from  the  first  pier. 

Bench  mark  No.  1  is  the  bottom  of  the  lowest  horizontal  brace  con- 
necting the  two  cylinders,  the  elevation  being  3.88  feet  above  the 
gage  datum.  Bench  mark  No.  2  is  the  top  of  the  lowest  horizontal 
brace  on  the  west  side  of  the  bridge  2.5  feet  south  of  the  northwest 
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post  of  the  bent  nearest  the  river  on  the  right  bank.  Its  elevation  is 
22.65  feet  above  the  new  gage  datum.  Bench  mark  No.  3  is  the 
northwest  corner  of  the  top  of  the  stone  under  the  seventh  post  from 
the  right  bank.  Its  elevation  is  18.54  feet  above  the  new  gage  datum. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  E.  G.  Paul,  district  hydrographer. 

Discharge  measurements  of  New  River  at  Radford,  Fa.,  in  1903, 


Date. 


March  21 

September  23. 


Hydrographer. 


h?ig^l       Discharge. 


E.G.  Murphy-... 
Paul  and  Sawyer 


November 80 .'  W.C.Sawyer 


Feet.  Second-feet. 

1.45  5,214 

.13.  2,106 

«3.21  1,212 


a  Gage  datum  lowered. 


Mean  daily  gage  height ,  in  feet,  of  New  River  at  Radford,  Va.,for  1903. (^ 


3. 
4. 

5. 

«. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U- 
15. 


16.. 
17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24. 

25. 

28.. 

27.. 

28.. 

29.. 

30.. 

31. 


Day. 


Jan. '  Feb. 


0.50 

.60 

4.70 

3.40 

2.80 

2.40 

1.90 

1.00 

1.40 

1.30 

1.00 

.80 

.80 

.60 

.60' 

..lO 

.50 

.50 

.50 

.40 

.60 

1.40 

1.20 

1.00 

1.00 

.90 

.90 

.90 

1.0() 

1.40 

1.20 


0.90 
.90 
.90 
.90 
2.50 
2.00 
l.HO 
1.60 
1.40 
1.30 
1.20 
2.80 
2.40 
1.90 
1.50 

l.:» 

H.50 
4.90 
3.20 
2.00 
1.50 
1.30 
1.30 
1.30 
1.00 
1.00 
1.00 
2.40 


Mar.  Apr.  Hay.  Jane.  July.!  Aug. 


6.80 
4.50 
3.20 
2.30 
1.50 
1.30 
1.20 
1.20 
1.00 
1.50 
1.80 
2.00 
1.90 
l.HO 
1.60 
1.60 
1.40 
1.20 
1.00 
1.00 
.90 
2.00 
9.(X) 
9.10 
4.20 
2.90 
2.50 
1.80 
2.00 
T.  00 
4.00 


a  10 

2.40 
1.90 
2.90 
4.00 
3.00 
3.50 
3.20 
3.40 
3.00 
2.40 
2.00 
1.50 
2.40 
2.80 
2.90 
2.00 

i.eo 

1.60 
1.50 
1.50 
1.40 
1.40 
1.40 
1.50 
1.50 
2.30 
1.90 
1.80 
1.50 


I 


1.40 

1.20 

1.20 

1.20 

1.10 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

.80 

.80 

.80 

.70 

.70 

.60 

.60 

.50 

.50 

.60 

.60 

.80 

.m 

1.00 
1.00 
1.20 

\.m 


1.00 

1.50 

1.50 

1.40 

1.40 

1.30 

2.00 

1.90 

1.90 

J  1.80 

I  1.60 

j  1.60 

!  1.50 

1.50 

1.4^) 

1.30 

1.20 

l.Of.) 

.90 

.80 

.60 

.50 

.70 

.60 

.60 

.50 

1.40 

4.30 

.3.00 

2.50 


1.80 

1.40 

1.00 

.80 

.80 

2.00 

1.60 

1.30 

1.00 

1.00 

.80 

1.50 

1.40 

1.40 

2.00 

1.40 

1.30 

1.00 

1.00 

.80 

.70 

.60 

.5(» 

.40 

.40 

.40 

.40 

.30 

.30 

.30 

.60 


Sept.  I    Oct. 


Nov. 


1.20 

2.40 

1.80 

1.50 

1.30 

1.00 

.80 

.70 

.50 

.50 

.50 

.40 

.40 

.80 

1.10 

1.00 

.90 

.90 

.70 

.80 

.70 

.60 

.60 

.50 

.50 

.40 

.30 

.30 

.20 

.30 

.70 


1.30 

1.10 

.90 

.70 

.70 

.70 

.60 

.60 

.60 

1.10 

.70 

.60 

.60 

.50 

.50 

.50 

8.40 

1.80 

1.20 

1.00 

.80 

.70 

.60 

.10 

.10 

.00 

.00 

.00 

.00 

-  .10 


-0.10 

-  .10  , 

-  .10  i 
-.10' 

.00 
.00 

.10  I 
1.35  ■ 
1.50  I 
.80  I 
.60  I 
.50-1 

.40 : 

.20  ' 
.10 
.00 
.10 
1.00 
.70 
.40 
.30 
.20 
.10 
.10 
.10 
.00 
.00 
.00 
.00 
.10 
.20 


0.20 
.30 
.30 
.30 
.40 
.80 
.50 
.50 
.40 
.30 
.20 
.80 
.80 
.20 
.20 
.30 
.30 
.40  1 
.70  ' 
.70 
.6t) 
.40 
.30 
.20 
.40 
.30 
.20 

-  .10 

-  .10 
.00 


Dec. 


0.60 
68.50 
3.40 
3.40 
3.50 
3.50 
8.50 
3.40 
a40 
3.80 
3.10 
3.00 
3.10 
3.20 
3.10 
3.00 
3.00 
3.00 
2.90 
3.00 
3.20 
3.40 
3.70 
3.70 

z.m 

3.60 

3.60 

3.40 

3.30 

3.30- 

3.80 


a  These  gage  heights  are  in  error  from.  0.1  to  0.2  owing  to  stretch  in  the  gage  wire. 
''Qage  datum  lowered  3.41'. 
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NEW   RIVER  NEAR  OLDTOWN,  VA. 

This  station,  like  those  on  the  Xortli  and  South  forks  of  New  River, 
was  established  to  aid  in  the  hydrographie  investigations  undertaken 
by  the  United  States  Geological  Survey  in  the  southern  Ai)i>Hlaeliian 
area.  It  was  established  July  31,  1000,  and  is  located  alwut  '2  mil«> 
west  of  Oldtown.  Oldtown  is  30  miles  from  the  railroad  at  Mount 
Airy,  X.  C,  and  0  miles  from  a  branch  of  the  Norfolk  and  Western 
Railway,  and  can  only  be  reached  by  private  conveyance. 

The  gaging  station  was  located  at  Austin's  ferry.  The  wire  gage  is 
fixed  in  an  overhanging  tree  on  the  left  bank,  about  50  yards  upstream 
from  the  ferry.  The  scale  is  so  j^laced  that  the  zero  mark  is  next  the 
bank,  the  dista,nce  from  the  index  on  the  wire  to  the  end  of  the  weight 
being  10.1  feet.  The  initial  point  for  soundings  is  on  the  right  1>ank 
and  the  measurements  of  discharge  are  made  from  the  ferryVK>at. 
The  channel  above  and  below  the  station  is  straight  and  the  current 
swift.  The  right  bank  is  high  and  rocky  and  is  never  subnuM-ged,  but 
the  left  bank  is  lower,  and  at  times  floods  cover  it  for  a  considerable 
distance. 

Since  the  gage  rod  at  this  station  is  so  placed  that  the  zero  mark  is 
next  to  the  bank  the  gage  readings  were  reversed,  a  rise  in  the  water 
surface  being  indicated  by  a  decrease  in  the  gage  reading,  and  viw» 
versa.  This  is  true  of  all  figures  for  gage  heights  for  this  station  pul>- 
lished  in  Water  Supply  Papers  Nos.  48  and  05. 

This  rectification  was  made  by  subtracting  all  observed  gage  heijjhts 
from  7.3  feet,  this  being  the  length  of  the  gage,  and  also  the  jrage 
height  which  corresponded  to  the  lowest  stage  of  the  stream.  Ciage 
heights,  as  printed  herewith,  above  7.3  feet  are  estimated  by  the 
observer.  The  only  exception  to  this  rule  is  the  height  of  the  flocKl  of 
May  22,  1901,  which  was  determined  directly  by  leveling.  This  was 
the  greatest  flood  since  1878,  when  the  river  rose  some  4  or  5  feet 
higher.  Owing  to  the  inaccessibility  of  this  station,  no  measun^ 
ments  of  the  flow  were  made  during  1!)02,  though  daily  records  t)f  the 
stage  of  the  surface  have  been  nuiintained.  The  station  was  discon- 
tinued March  31,  10O3. 

The  observations  at  this  station  during  11)03  have  been  nuide  under 
the  direction  of  E.  AV.  Myers,  district  hydrographer. 

In  1003  the  following  discharge  measurement  was  nuide  by  E.  W. 
Mvers: 

February  0:  Gage  height,  1.70  feet;  discharge,  3,533  second-feet. 
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Moan  daily  gage  height,  in  feet,  of  Xew  River  near  Oldtowu,  Va,,for  lUOS. 
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i.eo 
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1.90 

1.40 
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17 
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90 

2.00 

« 
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7 
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i.eo 
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90 

2.20 
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9 
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90 
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■ 
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11 

90 

C'U3fBKniuAND  RIVKR  DRAIXAGK  BASIN. 

Cumberland  River  rises  in  the  eastern  part  of  Kentucky  and  flows 
west  till  it  meets  the  South  Fork,  which  rises  in  northern  Tennessee 
and  flows  northward.  After  this  junction  the  Cumberland  turns 
toward  the  southwest  into  Tennessee,  and,  after  flowing  through  the 
north-central  part,  again  enters  Kentucky  in  Trigg  County,  flows 
across  the  State,  and  enters  the  Ohio  River  at  Smithland,  about  15 
miles  al>ove  the  mouth  of  Tennessee  River.  The  gaging  station  on 
this  river  is  located  at  Nashville,  Tenn. 

CUMBERT^AND   RIVER  AT  NASHVILLE,  TENX. 

The  gage,  which  belongs  to  the  United  States  Engineer  Corps,  is  at 
the  foot  of  Broad  street.  It  is  in  three  sections,  two  of  which  are 
upright  and  one  inclined.  The  lowest  section,  extending  from  —0.2 
foot  to  +46  feet,  is  on  the  slope  of  the  bank  and  consists  of  timbers 
eml)edded  in  the  ground,  bearing  an  iron  strap,  into  which  the  mark- 
ings are  cut.  The  section  extending  from  gage  height  46  to  53  feet 
is  fastened  to  a  small  building  at  the  top  of  the  bank,  and  consists  of 
a  timber  painted  white  with  black  markings.  The  top  section  of  the 
gag(»,  extending  from  52  feet  to  55.3  feet,  is  on  tlie  corner  of  Temper- 
ance Ilall,  painted  on  the  stones  in  white  with  black  markings.  In 
addition  there  is  a  vertical  section  reading  from  —1.2  feet  to  +2  feet. 
The  datum  of  the  gage  corresponds  to  elevation  110.3  feet  of  the  city 
levels.  A  cross,  cut  on  the  upper  face  of  the  corner  stone  in  the 
southeast  corner  of  Temperance  Ilall,  on  Broad  street,  near  Front 
street,  is  52  feet  above  the  zero  of  the  gage,  and  366.6  feet  above  mean 
sea  level.  The  highest  observed  Water  was  55.3  fe(4  on  January  22, 
lvS82.  The  lowest  occurred  on  October  15  and  16,  1878,  at  a  gage 
height  of  —0.4  foot.     The  danger  line  is  at  40  feet. 

Records  have  been  kei)t  for  a  number  of  years  by  the  United  States 
Weather  Bureau,  from  which  readings  previous  to  those  here  pub- 
lished mav  be  obtained. 
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The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Mean  daily  gage  height,  in  feet,  of  Cumberland  River  at  Nashville,  Tenn.^forliMfS, 


Day. 
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May. 
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July. 
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3.90 

2.10 

2.30 

.80 

\.H\ 

1.9» 

4 

16.80     14.40 

36.40  '  16.70 

9.60 

18.20 

4.60 

2.40 

2.00 

.70 

1.30 
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36.90     16.40 
37.90     15.30 

8.80 
8.10 
7.60 

25.80 
25.30 
22.70 

5.00 
4.50 
3.80 

3.20 
3.40 
4.40 

2.00 
1.90 
1.90 

.70 

.80 

1.10 

2.8U 
2.80 
2.70 

1.91 

6 

17.80 
17.80 

24.80 
28.80 

l.Hi 

7 

38.90 

14.50 

l.Til 

8 

17.60     29.90 

39.80 

18.70 

7.00 

22.00 

3.40 

4.90 

2.10 

1.40 

2.40 

1.70 

9 

16.20    30.50 

40.70 

26.30 

6.60 

20.00 

3.40 

6.10 

2.00 

1.70 

2.20 

l.rt) 

10 

14.40     29.00 

39.20     29.20 

6.20 

16.80 

aeo 

5.40 

1.90 

1.70 

2.00 

l.W 

11 

12.90     25.90 

38.60  ,  82.40 

6.00 

14.30 

3.20 

5.60 

1.80 

1.70  1  1.80  . 

1.^) 

12 

13.60    23.60 

38.40     33.90 

5.50 

12.80 

4.00 

5.60 

1.70 

1.50 

1.60  . 

1.4*) 

13 

13.70 

21.50 

37.40 

34.20 

5.20 

11.00 

5.20 

5.20 

1.60 

1.70 

L.'iO 

1.40 

14 

14.10 

21.70 

86.00 

33.60 

5.10 

9.80 

6.10 

4.30 

1.60 

1.70 

1.50 

1  44) 

15 

15.60 

23.40 

83.80 

31.70 

5.00 

8.60 

4.60 

3.80 

1.50 

1.60 

1.40 

1.40 

16 

17.00 

25.90 

30.90 

31.10 

4.80 

7.4(» 

4.40 

3.90 

1.50 

1.60 

1.40 

1.40 

17 

16.60 

29.50 

27.10     32.00 

4.50 

6.40 

4.00 

i.m 

1.40 

1.60 

2.30 

1.44) 

18 

14.80 

31.50 

23.90 

32.80 

4.30 

5.60 

3.80 

5.60 

1.40 

1..50 

6.00 

1.4)1 

19 

13.80 

34.80 

21.00 

32.60 

4.00 

5.00 

3.50 

5.10 

1.30 

1.40 

5..1O 

I.*" 

20 

10.90 

36.40 

19.30 

30.50 

3.80 

4.60 

5.50 

4.40 

1.30 

1.40 

6.30 

«> 

21 

9.40 

37.50 

17.40     26.80 

3.80 

4.:» 

4.60 

3.90 

1.20 

1.30 

6.90 

16- f  J 

22 

8.80 

37.20 

16.30 

23.70 

8.60 

3.90 

4.70 

3.80 

1.20 

1. 3(1 

5.70 

l.V.Vi 

23 

7.60 

34.70 

16.10 

21.70 

8.60 

3.80 

4.30 

3.70 

1.10 

1.20 

.vgo 

l.V  W 

24 

7.50 

29.00 

15.90 

21.00 

3.20 

3.90 

3.90 

3.40 

1. 00 

1.00 

5.:«l 

!«,.> 

25 

6.00 

22.10 

16.30    20.20 

3. 10 

3.70 

4.a) 

3.30 

1.00 

l.cn 

4.  .11) 

16.  Il» 

26 

7.00 

18.20 

17.30  1  18.90 

3.00 

3.00 

3.80 

3.30 

.90 

.90 

4.40 

1«-4I) 

27 

7.20 

16.40 

19.60  '  17.30 

2.90 

3.70 

3.40 

3.00 

.90 

.80 

3.50 

I.V.V 

28 1 

7.70 

21.20 

20.50     15.70 

2.90 

4.00 

3.00 

2.80 

.80 

.Kl 

3.00 

14.3) 

29 

9.70 

19.20 

14.30 

3.80 

4..W 

2.90 

2.  .50 

.80 

.80 

2.70 

14.  IM 

8() 

10.40 

16.60     13.:«) 

8.30 

3.70 

2.60 

2.50 

.80 

.90 

2.40 

14  HI 

81 

10.60 

14.30 

1 

u.rio 

2.40 

2.20 

.80 

13.  H^ 

MISCELLANEOUS    MEASUREMENTS    IN   CUMBERLAND    RIVER    DRA1NA1;E 

BASIN  DURING   1003. 

Cumberland  River  was  measured  500  feet  above  wagon  bridge  near 
Williamsburg,  Tenii.  The  bench  mark  is  top  of  upstream  end  of 
third  crossbeam  fi-oin  left-bank  end  of  main  center  span  of  bridge. 
On  October  23  the  water  surface  was  38.18  feet  below  the  bench  mark 
and  the  discharge  was  44  second-feet. 

TKKXESSEK   RIVER  DRAINAGE   BASIX. 

Tennessee  River  is  formed  by  the  junction  of  the  French  Bix)ad  and 
the  Ilolston  about  4  miles  above  Knoxville,  Tenn.     It  flows  southwest, 
crossing  into  Alabama  about  40  miles  below  Chattanooga,  Tenn.,  and, 
after  crossing  the  northern  part  of  Alabama,  again  enters  Tennessee "* 
in  Harding  County.     It  then  flows  north,  crossing  Tennessee  and  Ken- 


HOYT.]  TENNESSEE    RIVER   DRAINAGE    BASIN.  255 

tuckj',  and  enters  the  Ohio  River  at  Paducah,  about  40  miles  above 
Cairo.  Its  principal  tributary  on  the  north  is  Clinch  River,  which 
enters  it  near  Kingston,  Roan  County,  Tenn.  The  principal  tribu- 
taries on  the  south  are  Hiwassee  and  Little  Tennessee  rivers.  Iliwas- 
see  rises  in  the  northern  part  of  Georgia  and  flows  into  the  Tennessee 
about  30  miles  above  Chattanooga.  Its  principal  tributaries  are  the 
Okoee  and  the  Nottely.  Little  Tennessee  River  rises  in  the  northern 
part  of  Georgia,  flows  across  the  southwestern  part  of  North  Carolina, 
and  enters  the  Tennessee  near  Loudon,  Tenn.  Its  principal  tributary 
is  the  Tuckasegee.  French  Broad  River  rises  in  the  western  part  of 
North  Carolina.  Its  principal  tributaries  are  the  Pigeon  and  the 
Xolichucky.  Holston  River  rises  in  the  western  part  of  Virginia.  Its 
principal  tributary  is  Watauga  River,  into  which  stream  Roan  Creek 
enters.  During  1903  the  L^nited  States  Geological  Survey  maintained 
the  following  stations  in  this  basin  under  the  supervision  of  M.  R.  Hall, 
district  hydrographer  for  this  section:  On  the  Tennessee  at  Chatta- 
nooga, Tenn. ;  on  the  Toccoa  (Okoee)  near  Blue  Ridge,  Ga. ;  on  the 
Okoee  at  McCays,  Tenn. ;  on  the  Hiwassee  at  Reliance,  Tenn. ;  on  the 
Nottely  at  Ranger,  N.  C. ;  on  the  Hiwassee  at  Murphy,  N.  C. ;  on  the 
Little  Tennessee  at  Judson,  N.  C. ;  on  the  Tuckasegee  at  Bryson,  N.  C. ; 
on  the  Tennessee  at  Knoxyille,  Tenn. ;  on  the  French  Broad  at  Old- 
town,  near  Newport,  Tenn.;  on  the  Pigeon  at  Newport,  Tenn.;  on 
Nolichucky  River  near  Greenville,  Tenn.;  on  the  Holston  (S.  F.)  at 
Bluff  City,  Tenn.;  on  the  Watauga  near  Elizabethton,  Tenn. 

TENNESSE&  RIVER  AT  CHATTANOOGA,  TENN. 

This  station  was  established  in  1879,  at  the  foot  of  Lookout  street, 
just  below  Chattanooga  Island,  by  the  Signal  Corps  of  the  United 
States  Army;  but  since  July  1,  1891,  it  has  been  in  charge  of  the 
Weather  Bureau.  During  the  year  1900  a  new  gage  was  established. 
It  is  a  vertical  metal  scale  bolted  to  the  south  side  of  the  third  stone 
pier  from  the  south  end  of  the  Hamilton  County  highway  bridge. 
During  the  present  year  the  self-registering  gage  invented  by  Pro- 
fessor Fulton,  of  Tennessee  Univ^ersity,  has  been  in  use  at  this  station. 
The  gage  is  connected  by  wire  with  the  Weather  Bureau  office,  and  a 
continuous  electrical  record  of  river  height  is  made  in  the  same  man- 
ner as  the  record  of  wind,  sunshine,  etc.  Gage  heights  are  furnished 
to  the  Geological  Survey  through  L.  M.  Pindell. 

Discharge  measurements  are  made  from  the  steel  highway  bridge 
in  six  spans  and  an  approach  about  1,000  feet  long  oh  the  right  bank. 
The  floor  of  the  bridge  is  about  125  feet  above  low  water.  The  initial 
point  for  soundings  is  the  outside  corner  of  the  iron  post  of  the  down- 
stream hand  rail  on  the  left  bank.  The  channel  is  curved  for  3,000 
feet  above  and  2,000  feet  below  the  station.  The  right  bank  is  high 
and  overflows  at  flood  stages,  but  all  water  passes  under  the  bridge 
or  its  approach.     The  left  bank  is  a  high,  rocky  bluff,  and  will  not 
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overflow.  The  bed  is  composed  of  loose  rock,  sand,  and  gravel,  and 
is  fairly  constant.  The  bench  mark  is  the  top  of  the  wat<?r  table  on 
the  southeast  corner  of  the  post-ofl&ce  on  Eleventh  street.  Its  eleva- 
tion is  74.4  feet  above  the  zero  of  the  gage,  and  705  feet  above  sea 
level. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 

Discharge  measurements  of  Tennessee  River  at  Chattanooga^  Tenn.^  in  KKfS. 


Date. 


Hydrographer. 


Gave 
height. 


DLdchar^e 


March  26. .- O.P.Hall 

Jnly21-._ _: M.R.Hall 

September  5 J.  M.  Giles 

C)ctober21 .^ M.R.Hall 


Feet.  Second-ff*  t. 

28. 85  190. 579 

3.  a>  20,  ^}6 

1.60  10,472 

1.10  8.063 


Mean  daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Tenn.,  for 

KHfS. 
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25.90 
25».  :*) 
2;».0f) 
24.40 
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16.50 
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■ 
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1.00 

6.10 

!.«•• 
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4.70 

2.  a) 

1.80 

.70 

:i7o 

HOYT.] 


TENNESSEE   RIVER    DRAINAGE    BASIN. 


257 


Rtifing  table  for  Tennessee  River  at  Chattanooga,  Tenn,,  from  January  1   to 

December  31,  lUO;i. 


:   h^fgfft.     D»-l»rge.      ^O'^;.  i  Di«ch«rKe.  ;  ^^i^.     Discharge. '    ^J^^_     DiHcharge. 


Fi-et. 

Sfrctiiid-fert . 

Fett. 

Second-fret. 

Feet. 

Second-feet. 

Feet. 

Second-feet 

0.6 

6,100 

*>  3 
-^ 

13, 240 

5.0 

27,220 

14.0 

85,200 

mm 

1      6,490 

^  4 

13,700 

5.2 

28.400 

15.0 

91.700 

.8 

6,880 

2.0 

14,160    , 

5.4 

29,600 

16.0 

98.200 

.9 

7.280 

2.6 

14,620     1 

5.6 

30, 820 

17.0 

104, 700 

1.0 

7,680 

2.7 

15,090 

5.8 

32. 050 

18.0 

111,200 

1.1 

8,080 

2.8 

15,560 

6.0 

33,290 

19.0 

117,700 

1.2 

8.490 

2.9 

16, 040 

6.5 

36,460 

20.0 

124,200 

1.3 

8,9C0 

3.0 

16,520 

7.0 

39, 700     , 

21.0 

130,700 

1.4 

9,320 

3.2 

17,500 

7.5 

42.950     ' 

22.0 

137,200 

1.0 

9,740 

8.4 

18,500 

8.0 

46,200 

23.0 

143, 700 

1.6 

10, 160 

3.6 

19, 520 

8.5 

49,450     1 

24.0 

150,200 

1.7 

10, 590 

3.8 

20, 560 

9.0 

52,700     ; 

25. 0 

156, 700 

1.8 

11,020 

4.0 

21,620 

9.5 

55, 950 

26.0 

163,200 

1.9 

11,460 

1      -^-^ 

22,700  * 

10.0 

59,200 

27.0- 

169, 700 

2.0 

'     11,900 

4.4 

23,800 

11.0 

65, 700    , 

28.0 

176, 200 

2.1 

12,340 

4.6 

24, 920 

12.0 

72, 200 

29.0 

183,700 

0   o 

12,790 

4.8 

26, 060 

13.0 

78,700 

30.0 

189, 200 

Above  6.60  feet  gage  height,  table  is  tame  as  1902. 

Estimated  monthly  discharge  of  Tennessee  River  at  Chattanooga,  Tenn.,for  1903, 

[Drainagre  area,  21.4 IK  square  mileH.] 


Dist-harge  in  second-feet. 


Run-off. 


Month. 


Maximum.     Minimum. 


January 47, 

February 184, 

March 195, 

April   200, 

May 52, 

June .  _ , _ .  69, 

July i  31, 

August 26, 

September 10, 

October   9, 

November 37, 

December '  25. 

The  year 200, 

IRR  98—04 17 


500 
650 
700 
900 
700 
600 
430 
640 
590 
740 
100 
490 


21,620 
26, 060 


5i 


lOO 


54, 000 

19,010 

22, 160  I 

12,790 

10,160 

6.100 

6,100 

0,880 

7,280 


Mean. 

30, 435 

90, 229 

109, 690 

99,890 

29, 098 

38, 661 

20, 855 

16,818 

8,337 

7,124 

12,597 

12, 176 


Second- 

fest  per 

square 

mile. 


1.42 

4.21 

5. 12 

4.66 

1.36 

1.81 

.97 

.79 

.39 

.33 

.59 

.57 


Depth  in 
inches. 


1.64 

4.38 

5. 90 

5.20 

1.57 

2.02 

1.12 

.91 

.44 

.38 

.66 

.66 


900 


6,100         39,659 


1.85 


24. 88 
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STREAM    MEASUREZilENTS    IN    1903,   PART   II. 
TOCCOA  (OKOEE)  river  NEAR  BLUERIDCtE,  GA. 


[xo.  *. 


This  stream,  called  Toccoa  River  in  Georgia  and  Okoee  River  in 
Tennessee,  has  its  source  on  the  northern  slopes  of  the  Blue  Rid«re 
Mountains  in  Georgia  and  flows  northwest  into  Iliwassee  River.  Tho 
area  is  covered  with  a  fine  growth  of  oak,  hickory,  and  other  hanl 
woods.  The  station,  established  by  B.  M.  Hall  on  November  25,  18i»s. 
is  located  at  the  Morganton  bridge,  about  4  miles  east  of  the  town  of 
Blueridge,  Ga.  The  gage  is  a  14-foot  rod,  in  two  7-foot  sections,  naile<l 
to  a  tree  on  the  right  bank  just  below  the  bridge.  It  is  graduated  to 
feet  and  tenths  and  is  set  to  conform  to  bench  marks  which  wer^* 
established  October  15,  189G,  and  October  2(j,  1898.  The  measure- 
ments during  1890  were  made  at  the  railroad  bridge  about  3  miles 
below,  but  are  referred  to  the  present  gage  by  comparison  of  the 
bench  marks  at  the  two  bridges.  The  bench  mark  at  Moi-gantun 
bridge  is  on  the  top  of  the  bridge  floor,  on  the  downstream  side,  •>  > 
feet  from  the  initial  point,  and  is  18  feet  above  the  zero  of  the  gage. 
The  bridge  was  a  wooden,  queen-post,  open  bridge,  in  thi-ee  spans, 
with  a  total  length  between  abutments  of  153  feet,  but  it  has  been 
remodeled  and  changed  into  a  closed  bridge,  not  suitable  for  use  in 
making  discharge  measurements  at  such  an  irregular  section.  Meas- 
urements are  now  made  at  a  ferry  about  2^  miles  below,  but  the  gag»* 
at  the  bridge  is  still  maintained.  The  observer  was  W.  E.  Rogers,  a 
farmer  living  about  a  quart<?r  of  a  mile  east  of  the  gage.  The  station 
w^as  discontinued  March  31,  1903. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Mean  daily  gage  height^  in  feet^  of  Toccoa  River  near  Blueridge,  Ga.,for  Jf*"  . 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb 

Mat 

1 

'  3.00 

3.00 

3.00 

3.00 
3.00 
4.00 

6.00 
5.00 
5.00 

12 

13 

..'  2.80 
2  80 

3.80 
3.60 
3.60 

4.00 
4.00 

4.  a) 

Zi 

3.00 
3.00 
3.00 

3.^J 
3. 81) 
3.8l> 

4  ti* 

2 

24 

25 

4   l«) 

3 

14 

--    2.80 

4.. I. 

4 

.....    3.00 

5.00 

5.00 

15 

..'  2.80 

4.00 

4.00 

,  26 

3.  (JO 

3,60 

4J» 

5 

3.0D 

4.00 

4.80 

13 

.-    2.80 

4.00 

4.U) 

27 

3.00 

3.«J 

lis- 

6 

'  2.80 

4.00 

4.80 

i:. 

..    2.80 

4.00 

4.0:) 

28 

3.00 

10.  at 

:i^' 

1  . 

.  .    2.80 

4.  IK) 
3.(XJ 
4.00 
4.CX) 

4.00 
4.5!J 
4.50 
4.20 

18 

11) 

..    2.80 
.     2.80 
..    3.(X) 
..    3.00 

4.00 
3.80 
3.80 
3.80 

4.00 
4.00 
4.00 
4.00 

29 

3.  ai 

4  >r 

8 

2.80 

2.80 

2.80 

31) 

31 

3.l\) 
3  IX) 

T  'ii 

9 

211 

21 

*\     !■ 

10 

11 

2.80 

1 

3.8<> 

4.21) 

1 

5:2 

..    3.(X) 

3.80 

4.00 

1 

HOYT.] 
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Bating  table  for  Toccoa  {Okoee)  River  near  Bluer  idge,  Ga,,froyn  January  1,  1902^ 

to  March  SI,  liH)ii. 


Gage 
height. 

Diwharge. 
Second-feet. 

Gage 
height. 

Diw^harge. 
Second-feet . 

Gage 
height. 

1 
DiHcharge. 

Second-feet. 

Gage 
heignt. 

Feet. 

Discharge. 

Second- feet.' 

Feet. 

Feet. 

Feet. 

2.2 

270 

3.6 

1,162 

5.0 

2,660 

6.S 

4, 586 

2.3 

312 

3.7 

1,269 

5.1 

2,767 

7.0 

4,800 

355 

1 

3.8 

1,376 

5.2 

2,874 

7.2 

5,014 

2.r> 

400 

3.9 

1,483 

5. 3 

2,981 

7.4 

5, 228     • 

2.6 

447 

4.0 

1,590 

5.4 

3,088 

7.6 

5, 442 

2.7 

497 

4.1 

1,697 

5.5 

3, 195 

7. 8 

5, 656 

2.8 

550 

4.2 

1,804 

5.6 

3,302 

8.0 

5,870 

2.9 

606 

4.3 

1,911 

5.7 

3,409 

9.0 

6,940 

^:0 

666 

4.4 

2,018 

5.8 

3,516 

10.0 

8,010 

3.1 

732 

4.5 

2, 125 

5.9 

3,623     i 

11.0 

9,080     ! 

3.2 

804 

4.6 

2,232 

6.0 

3, 730 

12.0 

10, 150 

3.3 

883     ' 

4.7 

2,339 

6.2 

3,944 

13.0 

11,220 

3.4 

969 

4.8 

2,446     . 

6.4 

4, 158     1 

14.0 

12,290 

3.5 

1,062  ; 

4.9 

2, 553 

6.6 

4,372 

Estimated  monthly  discharge  of  Toccoa  River  near  Blueridge,  Ga.^for  1003, 

[Drainage  area,  2)1  miuare  miles.] 


Diwharge  in  second-feet. 


Rnn-off. 


Month. 


Maximum.    Minimum. 


Moan. 


j    Second- 
I    feet  per 
square 
mile. 


January . . 
February 
March  .  - . 


1,062 
8,010 
4,800 


550  I 
666 
1,376 


626 
1 ,  629 
2,046 


2.71 
7.05 

8.86 


Depth  in 
inches. 


3.12 

7.84 

10.21 


OKOEE   RIVER   AT  M'CAYS,  TENN. 

This  station  was  establisiied  March  21,  1003,  by  O.  P.  Hall,  and 
was  permanently  equipped  by  M.  R.  llall,  on  May  13,  1U03.  It  is 
located  at  a  suspension  footbridge  just  below  McC.'ays's  ferry  at 
MeCays,  Tenn.,  near  the  Georgia-Tennessee  boundary  and  one-half 
mile  below  the  railroad  bridge  of  the  Atlanta,  Knoxville  and  Northern 
Railroad.  The  gage  is  in  two  sections,  the  inclined  section  reading 
from  —0.3  to  8.5  feet,  and  consists  of  double  2  by  0  inch  timbers, 
spiked  and  bolted  together,  set  in  a  trench  and  held  in  place  by  2  by 
G  inch  posts  driven  into  the  ground  and  bolted  or  spiked  to  the  gage. 
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[NO-  *M. 


I^ho  vertical  section,  reading  from  8  to  K)  feet,  is  attacliecl  to  the 
bridge  posts  on  the  right  bank.  Discharge  measurements  are  made 
from  the  suspension  footbridge,  consisting  of  four  wire  cables  and  a 
plank  footway.  Its  span  is  about  230  feet  and  it  is  23  feet  above  the 
water  surface  at  the  end  supports  and  17  feet  above  the  water  surface 
at  the  middle.  The  initial  point  for  soundings  is  the  center  of  the 
high  bent  supporting  the  bridge  on  the  left  bank.  The  channel  is 
practically  straight  for  about  800  feet  above  and  below  tlie  station. 
The  right  bank  will  overflow  at  about  14  feet  gage  height  for  about 
500  feet;  the  left  bank  will  overflow  at  gage  height  12  to  20  feet  for 
about  400  feet.  The  water  is  confined  to  one  channel  and  the  bed  is 
probably  constant.     The  current  is  good  and  the  section  is  excellent. 

Benchmark  No.  1  is  a  cut  on  a  walnut  tree  on  the  downstream  side 
of  the  road,  about  50  feet  from  the  left-bank  landing  of  McCays's  ferry; 
its  elevation  is  12.59  feet  above  the  zero  of  the  gage.  Bench  mark 
No.  2  is  the  head  of  a  large  nail  in  the  center  of  a  post  at  the  right- 
bank  end  of  the  footbridge,  on  the  downstream  side;  its  elevation  is 
16.10  feet  above  the  zero  of  the  gage.  This  post  is  an  anchor  post  for 
the  cable  of  the  suspension  bridge  and  may  be  pulled  out  of  place. 
Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock  at  the  outer  edge 
of  the  side  ditch  of  the  railroad  bed,  about  800  feet  west  of  the  rail- 
road station  at  McCays.  It  is  11  feet  north  of  the  center  of  the  track 
and  is  sliglitly  higher  than  the  railroad.  Its  elevation  is  20.98  feet 
above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  ma<le  under 
the  direction  of  M.  R.  Ilall,  district  hydrographer. 

Discharge  vieasurements  of  Okoee  River  at  McCays^  Tenn,,  in  r,)03. 


Datt* 


Hydrographer. 


March  21 O.P.Hall. 

May  12 _. M.  R.  Hall 

May  14 .do 

July  24. O.  P.  Hall. 

August  21 do 

October  8  _ do 

Octol)er  9 do 

December  7  _ do 


Gajce 
height. 

Dischars^. 

Feet. 

Second-feet. 

3.42 

2,063 

1.87 

993 

l.SiP 

990 

1.37 

727 

1.17 

584 

1.22 

624 

.85 

429 

.53 

307 

n«>YT.1 
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Mean  daily  gage  height ^  in  feet,  of  Okoee  River  at  MeCays^  7V?tw.,  IlHJd. 

Nov. 


Day. 


Mar.      Apr    i  May.     June.     July.      Axijp.     Sept.       0<'t. 


1 


4 

o 
6. 

t  - 

9. 
10. 


11. 
12. 
13. 
14. 


15.. 
16.. 
17.. 
18.. 


19  ... 

1 

20 

21 --- 

a 

4.:*) 

23 

24 

h.m 

4.eo 

25 

3.71) 

26 

:j.51) 

27 

3.») 

28 

3.ao 

20 

'   3.40 

90 

'   «.40 

81- 

'   4  31) 

3.70 
3.») 
3.  HO 
3.M) 
3. 10 
3.10 
3.00 
4.40 

3.ao 

3. 10 
2.80 

2,m 
3.:i) 

3. 10 

3.r)0 
3.  an 

3. 10 
3.10 
2.90 
3.10 
2.90 
2.70 
2.00 
2.50 
2.50 

2.eo 

2.50 
2.40 
2.30 
2.30 


2.:«) 

2.30  ' 

2.20 

2.20 

2.10 

2.10 

2.10 

2.00 

2.(K)  I 

2.00 

2.  (JO 

1.90 

1.90 

1.90 

1.90 

1.80 

1.70 

1.70  ' 

1.70 

1.70 

1.70 

1  (JO 

i.eo 

].W 
1.50 
1.50 
1.50 
l.ijO 
1.50 
1  80 
1  90 


2.70 
3.90 
2.  HO 
2.70 
4.30 
4.10 
3. 10 
2.60 
2.40 
2.30 
2.  HO 
2.30 
2.20 
2.10 
2.U) 
2.tK) 
1.80 
l.HO 
1.70 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.80 
2  20 
2.60 
1.80 
1.00 


1.00 
l.fl) 
1  00 
1.70 
l.SO 
1.50 
1.60 
1.60 
1.50 
1.60 

2.:io 

1.80 
6.3J) 
2.«) 
1.90 
1.70 
1.80 
l.OT) 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.30 
l.») 
1.3r) 
1.30 
1.20 
1.40 
1.70 


1.40 
1.30 
l.CO 
1.20 
1.40 
1.30 
1.20 
1  10 
1.10 
1.10 
1.60 
1.10 
1.10 
l.(M) 
1.80 
1.90 

i.:« 

1.90 

1.20 

2.40 

1.20 

1.10 

1.10- 

l.(X) 

l.tt) 

1.00 

.») 

.90' 

.90 

.90 

.90 


0. 80 
.80 
.») 
.90 
.«) 
.80 
.80 
80 
.00 
.90 
.M) 
.80 
.70 
.70 
1.00 
1.30 
1.00 
.90 
.80 
.80 
.80 
.80 
.70 
.70 
.70 
.70 
.70 
.70 
.70 
.60 


-()  ' 


I 


o.ao 

.00 
.60 

.m 

.CO 
JV 
l.oO 
.90 
.70 
.  i 
.70 
.60 
.00 
.*» 
.00 
.90 
.90 
.70 
.70 
.00 
.00 
.00 
.00 
.(X) 
.60 
.60 
.60 
.00 
.60 
.70 


0  70 
.70 
.90 
.90 

1.20 
.90 
.80 
.70 
.70 
.60 
.60 
.00 
.70 
.70 
.70 
.70 

1.20 

1.20 
.80 
.80 
.70 
.70 
.70 
.70 
.00 
.60 
.00 

.or) 

.60 
.60 


Do<' 


0.00 
.00 
.50 
.50 
.00 
.00 
.50 
.50 
.50 
.00 
.00 
.50 
.70 
.80 
.00 
.50 
.50 
.50 
.50 
.90 
.90 
.80 
.00 

.m 

.60 
.70 
.70 
.00 
.70 
.70 
.00 


Rating  table  for  Okoee  River  at  MeCays,  Tenn.^from  March20  to  Deeemln^.iL  190S, 


Oago 
height. 


Vrrt 
0.5 

.6 

.  I 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 


DiHc-harge       ^^-^,^ 


Srrond  feet. 

297 
332 

370 
411 
455 
502 
551 
602 
655 
710 
767 
826 


Feet 
1.7 
1.8 
1.9 
2.0 
2.1 

0   o 

2.3 
2.4 


2.5 


2.6 


a.  I 


2.8 


Discharge. 
Src<nid-/eet . 

887 
950 
1,015 
1,080 
1,145 
1,210 
1,275 
1,340 
1,410 
1,480 
1 ,  550 
1,620 


Qaere 
height. 


DiHcharge. 


Feet. 
2.9 
3.0 
3.1 
3.2 
3.8 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 


Si'Cond-feet. 
1,690 
1,760 
1,830 
1,900 
1,975 
2, 050 
2,125 
2,200 
2, 275 
2,350 
2,425 
2,500 


Gage 
height. 


Feet. 

4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 


Dim'harge. 

%'Vt>nd-feet. 
2, 575 
2,650 
2,  725 
2,800 
2, 875 
2,950 
3,025 
3,100 
"3,175 
3,250 


Table  well  determined  to  3.50  feet  gage  height.     Cnrv'e  reached  tangent  at  5  ft  et. 
Differences  thereafter,  80  per  tenth. 
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[iro.W. 


Estimated  monthly  dincharge  of  Okaee  River  at  McCayn,  Tonn,^for  19(/J. 


Month. 


March  22-31 

April 

May 


June 

July. 

August  _.. 
September 
October  . . . 
November. 
December  . 


Discfaargre  in  second-feet. 


Maximum. 


Minixunm.      Mean. 


4,370 

1,900 

2,6W 

2,800 

.  1.275  , 

1,772 

1,275 

767 

9^2 

/  2,725 

826 

K306 

4,290 

602 

936 

1,340 

455 

642 

655 

332 

419 

767 

a32 

365 

602 

332 

398 

455 

297 

340 

HIWASSEE   RIVER  AT  RELIANCE,  TENN. 

This  station  was  established  August  17,  1900,  by  O.  P.  Hall.  It  is 
located  at  the  Atlanta,  Knoxville  and  Northern  Railroad  bridge,  near 
the  terry  landing.  The  gage  consists  of  a  vertical  rod,  reading  from 
zero  to  10  feet,  fastened  to  an  oak  tree  on  the  right  bank,  150  feet 
above  the  railroad  bridge  and  40  feet  below  the  ferry  landing,  aud  a 
5-foot  section,  reading  from  10  to  15  feet,  attached  to  a  sycamore  tree 
on  the  downstream  side  of  the  road  leading  to  the  ferry,  about  400 
feet  from  the  river.  The  gage  is  read  once  each  day  by  C.  V.  Iligdon. 
Discharge  measurements  are  made  from  the  railroad  bridge  and  from 
the  wooden  trestles  on  both  banks.  The  railroad  track  is  about  34 
feet  above  low  water.  The  initial  point  for  soundings  is  the  center  of 
the  heavy  bolt  or  bridge  pin,  about  1  foot  from  the  end  of  the  bridge 
on  the  right  bank,  downstream  side.  This  point  is  also  at  the  cen- 
ter of  the  pier  on  the  right  bank.  Above  the  station  the  channel 
makes  a  sharp  bend  to  the  east  for  a  distance  of  800  feet.  Below  the 
station  the  channel  makes  a  sharp  bend  to  the  west  for  about  1,000 
feet.  At  ordinary  stages  the  river  is  about  350  feet  wide  at  this  point, 
and  the  section  is  a  fairly  good  one.  The  water  is  held  back  bj^  a 
ledge  of  rock  below  and  is  rather  sluggish  at  low  stages.  Discharge 
measurements  at  low  stages  can  be  made  at  a  ferry  near  Wetmore,  6 
miles  below.  Both  banks  overflow,  but  all  water  passes  beneath  the 
bridge  and  its  approaches. 

Bench  mark  No.  1  is  a  cut  in  a  hickory  tree  on  tlie  right  bank  of 
the  river,  about  75  feet  upstream  from  the  bridge.  Its  elevation  is 
5.82  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of 
the  downstream  iron  girder  under  the  cross-ties  at  a  point  about  40 
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f e<  t  from  tho  end  of  tho  bridge  on  the  right  bank.  Its  elevation  is 
2o.OO  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top 
of  the  capstone  of  the  right-bank  pier  on  the  upstream  side  of  the 
bridge.  Its  elevation  is  19. 2()  fc»et  above  tlie  zero  of  the  gage.  Bench 
mark  Xo.  4  is  a  copper  plug  set  in  a  stone  post  flush  with  the  surface 
of  the  ground  at  the  south  end  of  V.  V.  Higdon's  house,  under  the 
south  window.  Tliis  house  stands  on  the  right  bank,  about  50  feet 
lip  from  the  foot  of  the  hill,  GOO  feet  north  of  the  right-bank  end  of 
the  bridge  and  opposite  a  point  on  the  river  about  300  feet  above  the 
bridge.     Its  elevation  is  27.16  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  11K)3  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hj^drographer. 

Diaehurge  jneoHHrenuniiH  of  HiwaHnce  River  at  Reliance^  Tenn,^  in  1903. 


Date. 


H  y dro^rapher . 


Gage 
height. 


Discharge. 


March  23 O.P.Hall 

May  15 M.R.Hall 

jTily25 O.P.Hall 

I 

August  22 _ do 

I 

October  7  _ ! do  . . . 

December  8  .    do 


Feet. 

7.60 
1.90 
1.40 
1.28 
.92 
.98 


Second-feet. 

24,527 

2, 335 

1,440 

1,155 

615 

663 


Mean  daily  gage  heights  in  feet^  of  Hiwassee  River  at  Reliance,  Tenn.^for  1003. 


Day. 

Jan. 

Feb.   Mar 

Apr. 

May. 

June. 

2.50 
3.4() 
2.50 
2.30 
2.70 
3.60 

July. 

Aug. 

1.60 
2.10 
1.70 
1.60 
1.60 
1.60 

Sept. 

Got. 
0.90 

Nov. 

Dec. 

1 

1.80 
1.70 
2.30 
3.30 

I.eo     6.70 

I.eo '  4.a) 

1.70  '  3.40 
2. 90     3. 00 

3.  (JO     2. 30 
3.30     2,20 
3. 10     2. 30 
a  40    2  an 

1.70 
1.60 

I.eo 

1.80 

I.eo 

1.60 

1.10 

1. 10 
1.00 
1.10 
1.00 
1.20 
1.30 

1.00 

2 

1.10       .90 
1.10,     .90 
1.10       .SO 
1.10       .90 
1.10       .90 

1.00 

3 

1.00 

4 

1.00 

5 

2.10 
2.00 

4.00     2.80     3.00     2.10 
3.80     3.10  ;  2.9r)  j  2.10 

1.00 

6 

1.00 

4.__._ .._-■ - ..... 

1.90 
1.80 

2.80     2.90  !  2.70 

2.10 

2.00 

2.80 
2.40 

1.80 
1.70 

1.60 
1.50 

1.00       .90 
1.00     1.30 

1.30 
1.10 

I.a) 

8 

4.5JO  n4.30 

4.70 

l.(W 

9 

1.70 

3.50 

4.40 

3.90 

2.00 

2.20 

1.80 

1.40 

1.10     1.60 

1.10 

1.00 

10 

I.eo 

2.90 

4.00 

3. 10 

2.00 

3.40 

1.70 

1.40 

1.20     1.10 

1.00 

1.00 

11 ...- 

1.70 

3.4() 

4.00 

2.90 

1.90 

2.60 

1.80 

1.30 

1.10     1.00 

1.00 

1.00 

12 

2.70 

4.70 

4.70     2.80 

1.90 

2.30 

1.70 

1.40 

1.10 

1.00 

1.30 

1.00 

13 

2.00 
1.90 

3.30 

2.80 

3.70  '  3.20 
3.40     5.30 

1.90 
1.90 

2.10 
2.00 

2.80 
3.00 

l.Sf) 
1.40 

1.00 

i.o:) 

1.00 

i.a) 

1.30 
1.10 

1  00 

14 

1.10 

15 

1.80 
1.70 

2.60     3.10     4.00 
2.70     2.90     3.50 

1.90 
1.90 

1.90 
1.80 

2.20 
1.90 

1.30 
1.50 

1.00 

1  «) 

1.10 
1.10 

1.20 

16 - 

i.:»    1.00 

1.10 

17 

1.70 

7.70  '  2.80  1  3.00 

1.80 

1.80 

2.00 

1.60 

1.50     1.00 

1.10 

1.00 

18 

1.70 

4.10  i  2.60 

2.80    \.m 

1 

1.70 

1.90 

1.50 

1.20 

1.10 

2.10 

I.a) 

19 

1  l.flO 

.3.30 

2.50 

2.90 

1.80 

1.70 

1.70 

1.40 

1.10 

1.00 

1.50 

.90 

a  Mean. 
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Mean  daily  gage  height ^  in  feet,  of  Hiwassee  River,  etc. — Continnel. 


Day. 


Jan.    Feb.  Mar.  |  Apr.   May.  June.  July.  Ang.  Sept.  Oct.    Nov.   I>ec'. 


20.. 

1  1.50 

21 

1.50 

22 

1  1.50 

23 

l..-)0 

24 

1.50 

25 

26 

27 

1.50 

l.:-iO 

1.50 

2ft 

1.60 

29 

!  i.en) 

30 

1.70 

81 

1.60 

2.90 
2.70 
2.50 
2.40 
2.20 
2.20 
2.10 
2.00 
9.30 


2.50 
2.60 
2.90 
8.10 
6.00 
4.10 
3.50 
3.20 
3.00 
2.90 
5.00 
4.60 


2.90 
2.90 
2.80 
2.60 
2.50 
2.50 
2.60 
2.50 
2.30 
2.30 
2.20 


1.70 
1.70 
1.80 
1.70 
1.70 
1.60 
1.60 

i.eo 

1.60 
1.70 
1.80 
2.50 


1.70 
1.70 
1.70 
1.80 
1.60 
1.60 
1.90 
2.20 
2.00 
1.90 
1.80 


1.60 
1.60 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.30 
1.40 
1.50 
1.80 


1.30 
1.50 
1.30 
1.20 
1.30 
1.20 
1.20 
1.10 
1.10 
1.10 
1.20 
1.10 


1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.90 


1.00 

1.10 

1.00 

LOO- 

.90 

.90 

.90 

.90 

.90 

.90 

1.00 

1.10 


20 
20 
10 
10 
10 
10 
10 
00 
00 
00 
00 


i.a> 

1..jO 
1.4) 

i.ai 

MO 
1.10 
1-20 
1-50 
1.3l> 
1.30 
l.lo 
1. 10 


Bating  table  for  Hiwassee  River  at  Reliance,  Tenn,,from  January  1  to  Decemb*^ 

,il,  1903. 


Gage 
heiglit. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Di.scharge. 
Second-feet. 

Gage 
<    height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge?. 

Feet. 

Second-feet 

Seamd-feet. 

0.9 

590 

3.1 

5,  790 

5.3 

14,890 

7.5 

24,350 

1.0 

735 

3.2 

6,140 

1      5.4 

15, 320 

7.6 

24. 780     , 

1.1 

885 

3.3 

6,500 

5.5 

15, 750 

7.7 

25,210 

1.2 

1,040 

3.4 

6,870 

5.6 

16,180 

7.8 

25, 640 

1.3 

1,200 

3.5 

7, 250 

5.7 

16,610 

7.9 

26, 070 

1.4 

1,370 

8.6 

7,640 

5.8 

17,040 

8.0 

26,  r>oo 

1.5 

1,550 

3.7 

8,040 

5.9 

17, 470 

8.1 

26,930 

1.6 

1,740 

3.8 

8,450 

,      6.0 

17,900 

8.2 

27,360 

1.7 

1,940     ' 

8.9 

8,870 

6.1 

18, 330     1 

8.3 

27.790 

1.8 

2,150 

,      4.0 

9,300 

6.2 

IS, 760 

8.4 

28. 220     , 

1.9 

2.370 

4.1 

9,730 

6.3 

19, 190 

8.5 

28, 650 

2.0 

2,600 

'      4  *' 

1 

10, 160 

6.4 

19,620     j 

8.6 

29.080     . 

2.1 

2,840 

1       4.3 

10, 590 

6.5 

20,050 

8.7 

29,510 

2  2 

3.090 

i      4.4 

11,020 

6.6 

20,480 

8.8 

29,940 

2.3     . 

3, 350 

4.5 

11,4.50 

6.7 

20,910 

8.9 

30. 370 

2.4 

3, 620 

4.6 

11,880 

6.8 

21,340 

9.0 

30. 800 

2.5 

3,900 

4.7 

12,310 

6.9 

21,770 

9.1 

31,230 

2.6 

4,190 

4.8 

12, 740 

7.0 

22. 200 

9.2 

31,660 

2.7 

4,490 

4.9 

13,170 

7.1 

22,630 

9.3 

32,090 

2.8 

4,800 

5.0 

13,600 

7.2 

23.060 

2.9     1 

5,120 

5.1 

14,030 

7.3 

23,490 

1 

3.0 

5,450 

1 

1 

5.2 

1 

14. 460 

7.4 

23. 920 
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Estimated  monthly  discharge  of  Hiirafusee  Hiver  at  Reliance y  Tenn.^for  lUrhi, 

[Drainage  area,  1.  IHO  square  inilen.] 


Month. 


DiRchar^rt)  in  »eoon(l-f*»et. 


Maximum.    Minimum. 


January 6, 500 

February '  82,090 

March 26,930 

April '  14,460 

May I  8,900 

Jnne !  7,640 

July _. '  5,4.>0 

Angnst 2,840 

September 1, 550 

October 2,370 

November 2,840 

December 1, 550 

The  year 32 ,  090 


1,550 

1,740 

8,900 

3,090 

1,740 

1,740 

1,200 

885 

590 

590 

735 

590 


Mean. 


Run-off. 


!    Second- 

.   feet  per     Depth  in 
I     flquare        inches, 
mile. 


2,202 

6,901 

8,603 

5,861 

2,402 

8,203 

2,066 

1 ,  393 

843 

789 

979  : 

893  i 


1.87 

5. 85 

7.29 

4.97 

2.04 

2.72 

1.75 

1.18 

.71 

.67 

.83 

.76 


2.16 

6.09 

8.40 

5. 55 

2. 35 

3.03 

2.02 

1.36 

.79 

.77 

.93 

.88 


590 


3,011  i 


2.55 


34.33 


NOTTELY   RIVER   AT   RANGER,  N.  C. 

This  station  was  established  February  10,  1001,  by  O.  P.  Hall.  It 
is  located  at  the  wooden  wagon  bridge  one-half  mile  from  the  railroad 
station  at  Ranger,  N.  C,  and  one- fourth  mile  below  the  Atlanta, 
Knoxville  and  Northern  Railroad  bridge.  The  vertical  gage  is  a 
1-inch  by  3-inch  pine  board  in  two  sections,  each  8  feet  long,  fastened 
to  the  left-hand  side  of  the  first  wooden  pier  from  the  right  bank. 
The  gage  is  read  once  each  day  by  A.  I).  Kilpatrick.  Discharge 
measurements  are  made  from  the  wagon  bridge,  a  wooden  structure  of 
three  spans  supported  by  two  wooden  piers  and  two  stone  abutments; 
the  center  span  is  55  feet  long  and  the  end  spans  are  each  36  feet 
long.  The  floor  of  the  bridge  is  about  20  feet  above  low  water.  I'he 
initial  point  for  soundings  is  the  inside  face  of  the  stone  abutment  on 
the  right  bank.  The  bridge  is  at  a  flat  bend  in  the  river,  the  channel 
cur\ing  slightly  above  and  below  the  station  for  600  feet.  The  right 
bank  is  high,  rocky,  and  is  somewhat  wooded,  and  will  overflow 
around  the  end  of  the  bridge  for  about  50  feet  only.  The  left  bank 
is  low  and  will  overflow  for  a  distance  of  700  feet  at  a  gage  height  of 
from  15  to  18  feet.  The  bed  of  the  stream  is  of  gravel  and  sand  and 
probably  shifts  considerably.  The  current  is  somewhat  broken  and 
irregular,  caused  mostly  by  the  piers.  There  is  a  moderate  velocity 
and  a  depth  of  from  2  to  5  feet  at  low  stages. 

Bench  mark  No.  1  consists  of  the  heads  of  large  wire  uails  driven 
in  the  top  of  the  downstream  end  of  the  wooden  cap  on  the  left  bent 
of  the  wooden  pier  nearest  the  right  bank  of  the  river.  Its  elevation 
is  20.05  feet  above  the  zero  of  the  gage.     Bench  mark  No.  2  is  a  cut  on 
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a  maple  tree  18  inches  in  diameter,  25  feet  from  the  upstream  side  of 
the  bridge  on  the  right  bank,  25  feet  from  the  edge  of  the  water.  Its 
elevation  is  15  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is 
a  cut  on  a  red  oak  tree  about  15  inches  in  diameter  on  the  left  bank 
of  the  river,  35  feet  from  the  end  of  the  bridge  near  the  downstream 
side  of  the  road.  Its  elevation  is  17.27  feet  above  the  zero  of  the  gage. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measure  men  fs  of  Sottely  River  at  Ranger,  X.  C,  in  IUO.1, 


Date. 





H: 

ydroifrapher. 

11 

(raffe 

Feet. 
4.  75 
3.95 
3.42 
2.88 
2.62 
2.68  ' 

r,  X  C.J 

Discharg-*. 

March  19 

O.I 
M.  ] 
O.I 

^  Ha^ 

Sertju 

ti-j\'tt. 

May  15 

R.Hall 

\Hall 

do 

do 

do 

.V>1 

July  30 -- 

AuKust  28 

37-2 
267 

Octo})er  2  _ 

December  5 

heigh 
Jan. 

3.au 

t,  in  J 
Feb. 

3.20  1 

3.50 

3.fl0 

9.eo 

6.00  ; 
4.80  ' 
6.00 
7.60  1 
5.40  1 
4.90 
7.60 
7.00  ' 
5.40 
6.00 
4.70 
4.70  1 
8.00 
5.60 
5.20 
6.00 
4.70 
4.70 
4.60  ' 
4.40  ' 
4.40  1 
4.30 
4. 50 
17.50 

Wt,  t 
Mar. 

8.80 

o.:x) 

5.80 
5.40 
5.00 
4.90 
5.00 
5.20 
6.70 
6.20 

11.00 
7.60 
6.20 
5.00 
5.40 
5.10 
5.10 
5.00 
4.90 
4.70 
7.00 
8.00 

14.80 
8.00 
6.20 
6.10 
5.60 
5.20 
5. 00 
6.40 
7.7(» 

18Ci 

2a4 

Mean  daily  gage 

if  Xottely  River  at  Range 

or  Itto.i. 

Day. 

Apr. ,  May.  June. 

1 

July. 

Aug. 
7.(« 

Sept.  Oct. 

Nov. 

1 

Dec. 

1 

6.40  i  4.20     6.00 
6.10,4.40     7.00 
5.70     4.  .SO     6.00 

3.80 

2.80     2.60 
2.80  I  2.50 
2.70  1  2.50 
2.70  ;  2.50 
2.70     2.00 
2.90     2.00 
2.80     2.00 

2.70 

2.70 

2.80 

2.90 

2.90 

2.90  ^ 

2.90  ' 

2.90  ' 

2.80 

2.80 

2.70 

3.0t) 

2.80 

2.70 

2.60 

2.00 

2.80 

4.00 

3.00 

2.80 

2.80 

2.80 

2.70 

2.70 

2.70 

2.00 

2.00 

2.00 

2.00 

2.50 

2..T*) 

2 

3.20  ; 

3.00 
4.00 
3.80 

3.70     4.40 
3.60     3.70 
3.90     3.60 
3.6p  1  3.50 
3.00     3.40 
3.70    3.30 

2.50 

8 

2,50 

4 

5 

5.80 
5.30 
6.20 
5.10 
5.00 
7.00 
6.60 
5.60 
5.00 
8.60 
8.00 
6.60 
5.80 
5.70 
5.50 
5.40 
5.20 
5.00 
5.20 
4.80 
4.70 

4.20     6.40 
4.20     7.40 
4.10     7.00 

2..V) 
2.01) 

B 

3. 70 

2.60 

4 ,  .  --.•- ........ 

8. 70  ' 

3.ew  , 
3.a) 

3.K0 
3.80 
4.80 
3.80 
3  80  ' 

4.00 
4.00 
4.00 
4.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
a80 
a80 
4.00 
3.70 
a60 
»  ») 

7.50 
5.00 
5.00 
4.90 
6.20 
5.20 
5  00 
4.00 
4.00 
4.00 

2.Qrj 

« 

9 

10 

11 

12 

V.) 

14 

3.70 
3.80 
4.00 
3.90 
5.00 
5.80 
5.00 
4.00 

.^flo 

3.20 
3.00 
3.10 
3.40 
3.30 
3.20 
4.00 
4.00 
3.70 

2.80 
8.20 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
4.00 
3.20 
2.90 
2.80 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.00 

4.00 
2.80 
2.70 
2.70 
2.70 
2.00 
2.00 
2.80 
2.80 
2.90 
2.80 
2.70 
2.70 
2.70 
2.70 
2.00 
2.60 
2.00 
2.00 
2.00 
2.50 
2.60 
2.70 
2.70 

2..5<» 
2..ji» 
2..1O 
2.60 
2.50 
2.5r» 
2.  .50 

15 

16 

3.70 
3.00  1 

2.50 
2.5i) 

17 

3  50 

3. 8U     4  40 

2  6U 

IS 

19 

3  00 
3  50 

3.80 
3.80 
3.70 
3.70 
3.60 
3.60 
3.50 
3.60 
5.00 

3.70    3.40 
.3. 00    ^  ^ 

2.60 
2.70 

20 

3  40 

4.70 
4.00 
3.60 
8.40 
8.30 
3.00 
8  10 

3.80 
3.00 
3.00 
3.20 
8.00 

3.00 
9  on 

3  50 

21 

3.40 

3.44} 

22 

3  '.\\ 

3  4<1 

Z^ 

3  :io 

3  .SO 

24 

3  14) 

:i70 

25 

3  40 

4.60  •  3.60 
4.70     3.60 
4  70     3  60 

3  60 

20 

3  40 

3  50 

27 

3  30 

3  10  ■  '2  on 

3.40 

28 

3.40 

4.60     .3.70     4.70 

4.50     :r.90     4.(1) 

4.:«)     5..Tt>     3.80 

5.70    

3.10 
3.00 
3  00 

2.90 
2.90 
9  on 

3  20 

2i> , 

3.«) 
3  70 

3.10 
3  <li 

31 

3.  (JO 

4.<I0     2.80 

2  Ml) 
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lifitihg  table  for  Xottely  River  at  Ranger,  X  Cfrorn  January  1  to  December  J  J, 


Gage 
heignt. 

Discharge. 

Gage 
height. 

Feet. 

Diw^harge. 
Second -feet. 

1     Gaffe 
'   height. 

Feet. 

Discharge. 
Second-feet. 

Gape 
height. 

Diwhargo. 

i'vet. 

Secoiid-feet. 

Feet. 

Second-feet . 

^3.4 

155 

5.2 

920 

8.0 

1.760 

12.0 

2,960 

2.  0 

190 

5.4 

980 

8.-2 

1,820 

12.  5 

3,110 

2.S 

229 

5.6 

1,040 

8.4 

1,880 

13. 0 

3. 260 

y.o 

272 

5.8 

1,100 

8.6 

1,940 

13.5 

3,410 

3.2 

322 

6.0 

1,160 

8.8 

2,000 

14.0 

3, 560 

;j.4 

380     ' 

6.2 

1 .  220 

,      9.0 

2,060 

14.5 

3,710 

o.  6 

440 

6.4 

1,280 

1       9.2 

2,120 

15.0 

3.860    , 

:]..S 

500 

6.6 

1,340 

9.4 

2,180 

15.5 

4, 010 

4.0 

560 

6.8 

1,400 

9.6 

2,240 

16.0 

4, 160     i 

4.2 

620 

7.0 

1,460 

9.8 

2,300 

17.0 

4,460     ' 

4.4 

680 

7.2 

1 ,  520 

10.0 

2,360 

18.0 

4,760     , 

4.6 

740 

7.4 

1,580 

10.5 

2,510 

19.0    * 

5,060 

4.S 

800 

7.6 

1,640 

11.0 

2,660 

20.0 

5,360 

5.0 

860 

7.8 

1,700 

11.5 

2,910 

21.0 

5, 660 

Eathnated  monthly  dineharge  of  Nottely  River  at  Ranger,  N.  C.^for  7!fOJ. 

[Drainage  area,  272  nquare  miloR.] 


Month. 


Discharge  in  second-feet. 


Run-oflP. 


Mazimnm. 


Januarj' 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


800 

4,610 

3,800 

1,940 

1,070 

1,610 

1,100 

1,460 

560 

560 

560 

500 


Minimum. 


4,610 


322 

770 

650  ' 

410 

410 

272 

229 

190 

172 

172 

172 

172 


[ean. 

Second- 
feet  per 
square 
mile. 

1.59 

Depth  in 
inches. 

433 

1.83 

1,095 

4.03 

4.20 

1,289 

4.74 

5.46 

1,028 

3.78 

4.22 

572 

2.10 

2.42 

810 

2.98 

3.32 

503 

1 .  85 

2.13 

389 

1.43 

1.65 

238 

.88 

.98 

212 

.78 

.90 

232 

.85 

.95 

254 

.93 

1.07 

588 


2.16 


29.13 
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HIWASSEE  RIVER  AT  MURPHY,  N.  C. 

The  station  was  established  July  20,  1806,  by  E.  W.  Myers.  It  i^^ 
located  at  the  highway  bridge,  about  80  feet  alx>ve  the  Atlanta,  Knox- 
ville  and  Northern  Railroad  bridge  and  one-lialf  mile  above  the  mouth 
of  Valley  River.  The  standard  chain  gage,  with  24-inch  1k)x,  i& 
clamped  to  the  top  of  the  downstream  end  of  the  first  iron  crossbeam 
from  the  right  bank  in  the  space  between  the  bridge  floor  and  tht' 
lower  chords.  The  length  of  the  chain  from  the  bottom  of  the  weight 
to  the  index  is  27.05  feet.  The  gage  is  read  once  each  day  by  William 
Mingus.  Discharge  measurements  are  made  from  the  sidewalk  on  tht* 
upstream  side  of  the  single-span  highway  bridge.  The  bridge  is  li».'i 
feet  long,  supported  by  stone  abutments.  The  initial  point  for 
soundings  is  the  end  of  the  iron  hand  rail  on  the  right  bank,  upstream 
side  of  the  bridge.  The  channel  is  straight  for  about  500  feet  alxne 
and  below  the  stiition.  The  right  bank  is  high  and  rocky  and  will  not 
overflow.  The  left  bank  will  overflow  for  a  short  distance  around  the 
abutment.  The  bed  of  the  stream  is  rocky  and  rough  and  makes 
soundings  uncertain.     The  bed  is  permanent  and  the  flow  is  rapid. 

Bench  mark  Xo.  1  is  the  downstream  side  of  the  top  of  the  stone 
pier  at  the  right  bank,  22.55  feet  above  gage  datum.  Bench  mark 
No.  2  is  the  top  of  the  downstream  end  of  the  first  iron  crossl)eam 
from  the  right  end  of  the  bridge  under  the  bridge  floor;  its  elevation 
is  25.05  feet  above  gage  datum.  Bench  mark  No.  3  is  a  cut  on  a  lar/e 
white-oak  tree  in  the  grounds  of  the  Atlanta,  Knoxville  and  Northern 
Railroad  station,  on  the  left  side  of  the  street  leading  fi-om  the  high- 
way bridge  to  the  town  and  325  feet  from  the  end  of  the  bridge.  Its 
elevation  is  31.57  feet  above  gage  datum.  Bench  mark  No.  4  is  a  cop- 
per plug  set  in  the  solid  rock  on  the  right  side  of  the  river,  10c.">  ftn^t 
from  the  water's  edge,  10  feet  uphill  from  the  foot  of  the  hill  and  Txhi 
feet  up  the  river  from  the  bridge.  Its  elevation  is  21.31  feet  above 
gage  datum. 

The  observations  at  this  station  during  1003  have  been  made  undtT 
the  direction  of  M.  R.  Hall,  district  hydrographen 

Discharge  meaanremenis  of  Hiwafmee  Hirer  at  Murphy^  N.  C,  in  7>Af. 
Date.  Hydrographer. 


March  6 M.  R.  Hall  ... 

Marches... B.  S.  Drane  .. 

April28..._ E.  C.  Murphy 

Jiily29 O,  P.  Hall... 

August  17 M.  R.  Hall  . . . 

August27.... O.P.Hall.... 

Octobers .do 

Octolier  II .    .do 

Dec(anl)er  55 .  do  . . . 


Oape 
heiffht. 

Dischanf*.'. 

Feet. 

Secun'I-ff't. 

fi.60 

1,74: 

6. 75 

2.  2'JtJ 

6.04 

l.:«02 

5.16 

4:r» 

5.19 

4;r 

5.00 

:m 

4.88 

ai: 

4.88 

•22i» 

4.  S3 

28J 

tK^YT.J 
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Jlean  daily  gage  height,  in  feet,  of  Hiwassee  River  at  Murphy,  N,  C.,for  W(U, 


Day.                   ,  Jan. 

1 

Feb. 

Mar. 

8.55 

7.a5 

6.95 
6.75 
6.55 
6.60 
6.45 
7.95 

1.  Hi 

7.35 
9.95 
8.30 
7.30 
7.10 
6.85 
6.70 
6.55 
6.45 
6.35 
6.25 
6.90 
7.10 
11.80 
8.75 
7.65 
7.15 
6.90 
6.75 
6.65 
7.85 
7.55 

Apr. 

7.10 
6.85 

1 

May.  June. 

July. 

1 

Aug.  Sept.  Ont. 

Nov. 

4.95 
4.90 
4.90 
4.05 
5.40 
5.05 
4.95 
4.95 
4.90 
4.90 
4.90 
6.15 
5.00 
4.ft5 
5.00 
4.95 
5.00 
5.45 
5.60 
5.00 
5.00 
4.95 
4.95 
4.f5 
4.96 
4.95 
4.96 
4.9Q 
4.90 
4.90 

Dec 

1 .... 

r).05 

5.05 

5. 40 
5.40 
5.30 

6.00     6.20 
1  5.95     6.25 

5.40 
5.50 

5.25 
6.50 

4.95     4.K5 
4.95     4.85 
.VOO     4  X.(i 

4.90 
4.90 

r? 

5.  &') 

6.70     5.90     .5.90 
6.96  i  6.30     5.75 
6.55     5.85     6.40 
6.46     5.86  '  6.75 
6.40     5.80     6.35 
6.70     5.80  ,  6.50 
6.80     5.75     5.90 
6.53     6.75     5.85 
6.46     5.70  '6.30 
6.30,5.70     5.90 
6.50     6.75     5.75 
7.66  !  5.70  '  6.65 

5.45     5.70 

4  90 

4 

5,85 

6.60 
6.90 
(5. 25 
6.25 
7.  CO 
6. 90 

5.40     5.30  '  6.00  ,  4.90 
6.35     6.15     5.00  i  4.85 
6.45     5.40     4.95     4.85 
6.65     5.31)     4.90     4.85 
5.45  ,  5.20     4  90     5.90 
5.40     6  I.*!     .V(K     .V(n 

4  90 

•  % 

5. 80 

4.90 

«s 

• 

5.70 

5.60 

4.90 
4..^5 

^» 

5.60 

5. 50 

4.85 
4.86 

If)  ... 
1 1 

5.30 

5.55 

0.45 
7.20 
7.a5 
6.75 

5.65 
6.50 
6.16 
6.10 

5.10     4.95     4.90 
6. 20     4. 90     4  Hri 

4.90 
4.90 

1*' 

6.10  !  4.  fin 

i  KR 

4.90 

i:? 

5. 70 

a.  (N) 

4.90     4.85 
4.90     4.85 
5.15     4.85 
R.  4.^1     4  HTt 

4.96 

1  < 

6.45 
6.25 
6.20 
9.15 

6. 10     5.  (V) 

.5.05 

1-   .  - 

5.00 

7.25 
6.90 
6.70 
6.56 
6.46 
6.40 
6.46 
6.25 
6.20 
6.15 
6.10 
6.25 
6.10 
6.06 
6.00 
5.96 

5.70     5.66 
5.65  -  5.60 
5.60     6.55 
5.60  •  6.60 
5.55     5.50 
5.55     5.50 
6. 10     6. 66 
6.55     5.45 
6.50     6.50 
5.50    6.45 
5.45     5.40 

5.45  5.45 

5.46  5.75 
5. 45     5. 85 
5.95     5.65 
5.60     6.46 
5.80   

5.70 
5.55 
5.75 
5.50 
6.45 
5.46 
5.36 
5.35 

6.10 
5.15 

4.96 
4.90 

17 

.    .  5.a) 

5.20     5.10     4.95 

4.85 

is... 
VJ  ... 

21   . . . 

5.40 

5.40 

5.35 

7.30 
6.75 
6.50 
6.35 
6.20 

5.20 
6.10 
5.20 
5.10 
5.10 

5.06 
4.95 
4.95 
4.95 
4.96 

5.05 
4.90 
4.90 
4.90 
4.85 

4.85 
4.85 
5.03 
5.25 
5.00 

'j:i 

5.:fi 

6.05 
6.00 
5.^ 

5. 85 

5.80 

12.00 

1 

5.35     5.05     4.00     I  K% 

5.00 

24... 
5S5 

5.35 

'  5.40 

5.3(1     5.05 
5.25    5.05 
5.25     5.00 
5.25     5.00 
5.25  ,  5.01) 
6. 30     4  (A 

4.90     4.90 
4.90  ;  4.85 
4.85  '  4.85 
4.90     4.85 

4.05 
4.95 

art 

5  00 

27.--- 

5.30 

4.95 

2S 

4  90 

I  a^ 

5  05 

29 

5.55 

4.90     4.85 
4.85     4.90 

4.96 

i           1 

5.00 

31).-.- 
31.... 

5.45 

5.40 

6.35 
6.40 

4.96 
4.96 

4.96 

4.a5 

lilting  table  for  Hitcassee  Riiy>r  at  Murphy,  X.  C,  from  January  J  to  December 

31,  ino.i. 


Gage 
height. 

Discharge. 

Gage 
heignt. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Dischargre. 

i 
1 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

■ 

Feet. 

Second-feet. 

.Second-feet. 

4.8 

205 

5.8 

940 

6.8 

2,640 

7.8 

4,440 

4.9 

265 

5.9 

1,070 

6.9 

2.820 

7.9 

4,620 

5.0 

325 

6.0 

1,200 

7.0 

3,000     1 

8.0 

4,800 

5.1 

8a5 

6.1 

1,380 

7.1 

3,180     ' 

8.5 

5,  700 

5.2 

450 

6.2 

1,560 

7.2 

3,360 

9.0 

6,600 

5.3 

520 

6.3 

1,740 

7.3 

3,540 

9.5 

7,500 

5.4 

590 

6.4 

1,920 

7.4 

3,720 

10.0 

8,400 

5.5 

670 

6.5 

2,100 

7.5 

3.900 

10.5 

9,300 

5.6 

750 

6.6 

2,280 

7.6 

4,080 

11.0 

10, 200 

mm        0^ 

845 

6.7 

2,460 

4.  < 

4, 260     , 

12.0 

12,000 

Bating  table  for  1903  same  as  1902. 
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Estimated  monthly  discharge  of  Hiwassee  River  at  Murphy,  N,  C.,for  Hk*,j. 

[Drainage  area,  410  square  miles.] 


Month. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August  _.. 
September 
October . . , 
November 
December . 


The  year 


Discharge  in  second-feet. 


Maximum. 


1,135 

12,000 

11,640 

4,170 

1,740 

2, 550 

1,470 

2,100 

630 

1,070 

630 

485 


12,000 


Minimum. 


355 
590 
1,650 
1,135 
630 
590 
485 
295 
235 
235 
265 
235 

235 


Mean. 


696 

2,498 

3,708 

2,143 

890 

1,053 

695 

500 

304 

280 

320 

290 


Run-off. 


Second- 
feet  per 
square 
mile. 


1.70 
6.09 
9.04 
5.23 
2.17 


1.70 

1.22 

.74 

.68 

.78 
.71 


1,115  . 


o  70 


Depth  in 
inches. 


1.06 
6.34 
10. 42 
5.  <i 
2.  .V) 


2.>: 


1.96 

1.41 

.*<? 

.78 

.^<T 


36. 59 


LITTLE   TENNESSEE   RIVER  AT  JUDSON,  N.  C. 

This  river  rises  in  northern  Georgia,  with  tributaries  from  the 
mountains  between  North  Carolina  and  Georgia,  and  flows  in  a  north- 
westerly direction,  emptying  into  the  Tennessee  River  at  Lenoir,  Tenn. 
Measurements  of  flow  are  made  at  Judson,  N.  C,  below  the  mouth  of 
Sawyer  Branch.  The  area  drained  is  mountainous  and  covered  with 
forest  growth.  The  station  was  established  by  E.  "W.  Mj^ers  in  Junes 
1806.  It  is  located  on  the  Southern  Railway  bridge,  about  one-fourth 
of  a  mile  from  Judson,  X.  C.  The  standard  chain  gage  with  iuclose<l 
scale  is  located  on  the  downstream  side  of  the  first  span  from  the  loft 
end  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight 
to  the  marker  is  20.29  feet.  The  observer  is  R.  C.  Sawyer,  a  farni<*r 
living  at  Judson,  N.  C.  The  river  is  straight  for  several  hundred 
yards  above  and  below  the  station;  the  l>ottom  rocky  and  very  rough 
on  the  west  side  and  sandy  on  the  east  side.  The  current  is  swift  and 
considerably  obstructed  by  two  wide  timber  piers.  The  section  is 
constant,  but  not  a  good  one  for  measurements. 

Bench  mark  No.  1  is  the  top  of  the  angle  block  on  the  lower  chonl 
at  the  middle  of  the  first  span  from  the  left  end  of  the  bridge,  on  tht' 
downstream  side.  Its  elevation  is  23.30  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  standard  copper  bolt  set  in  tlie  rock  near  the 
end  of  the  tunnel,  on  the  right  bank,  130  feet  from  tlie  end  of  the 
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bridge  and  8  feet  from  the  center  of  the  track.     It«  elevation  is  28.14: 
feet  above  gage  datum. 

The  observations  at  this  station  during  1003  have  been  made  under 
the  direction  of  M.  R.  llall,  district  hydrographer. 

Discharge  measurements  of  Little  TeNinmn'e  Hirer  at  Jndsim,  X.  C,  in  r.HU. 


Date. 


Hydi-oifraplitti' 


March  :J0_ B.  S.  Drane  . 

April  26  - . . E.  W.  Myers 

June  28 do      .    _ . 

October  10 B.  S.  Drane  . 

Do -do      

Au^st  20 do 


Gaee 
heipTot. 


Ftet. 
6.91 
4. 35 
8.56 
2.48 
2.46 
2.86 


Diwharge. 


.Sc  vond-feei. 

10,494 

8, 033 

1 ,  796 

565 

559 

1,097 


Meaii  daily  gage  height,  infect,  of  Little   Tennessee  River  at  Judson,  N.  C^for 

JUn.i. 


Day 


Jan. '  Feb. 


Mar.  '  Apr. '  May.  June.  July.  Aug. ;  Sept.   Oct.    Nov. 


Dec. 


1 

•> 

Pv  - 
•J. 

4 

O. 

6 


«. 
9 


10. 
11. 
12. 

14. 


16. 

17. 

IH. 

19. 

2f» 

21. 


23. 
24 
25. 
28. 

27. 


28. 
20. 
30. 
31. 


3. 
8. 
4. 
4. 
3. 
3. 
3. 


3. 
3. 


3. 


3. 
3.; 


3. 
3. 


3. 
3. 
3. 
3. 


3. 
3. 


3. 
3. 


41 
55 
02 

90 
TO 
65 
62 
30 

a-) 

45 
35 

00 
65 
oo 
60 
48 
45 
43 
40 
42 
40 
41 
49 
60 
61 
54 
5.S 


3.54 
3.60 
3.00 
5.82 
4.73 
4. 73 
5.41 
4.  MO 
4.82 
4.90 
5.41 
6.40 
5.29 
4.96 
4.31 
4.31) 
5.73 
4.96 
4.81 
4.72 
4.36 
4.31 
4.22 
4.22 
.5.46 
5.72 
6.29 
10.63 


3. 
3. 


58 
59 


9.63 
6.92 
5.98 
4.98 
4.65 
5.39 
5.52 
7.27 
6.5:} 
7.39 
6.80 
6.72 
5.93 
5.71 
6.42 
5. 18 
4.98 
4.93 
4.80 
4.73 
5.29 
6.03 
10.28 
8.92 
6.29 
6.20 
.').64 
5. 10 
.5.60 
5.60 
6.  ft-) 


7.10 
7.15 
6,90 
6.75 
6.65 
8.70 
7.J15 
7.20 
6.50 
5.90 
4.  lO 
4.65 
5.85 
0.55 

5.rx) 

.1.45 
4.95 
4.75 
4.. 53 

4.5:^ 

4.45 
4.44 
4.44 
4.44 
4.43 
4.47 
4.46 
4.20 
4. 10 
4.00 


4.00 

3.i'5  ' 

3.90 

4.15 

3.95 

3.a5 

3.86 

3.80 

3.75 

3.70 

3.70 

3.70 

3.65 

3.60 

3.W 

3.(«) 

3.70 

3.70 

3. 70  ! 

3.60 

3.55 

8.55 

3.50 

3.45 

3.45 

3.5» 

3.20 

3.20 

3. 8) 

3.90 

3.90 


4.60 
4.55 
4.55 
4. 50 
5.70 
5.65 
4.72 
3.90 
3.85 
3.85 
4.95 
4.36 
4.20 
4.10 
3.90 
3.80 
3.65 
3.60 
3.  .55 
3.  o.) 
3.55 
3.45 
3.40 
3.,% 
3.135 
4.25 
4.15 
3.  .50 

3.a> 

3.20 


3.25 
3.25 
3.25 
3.50 
8.25 
3.35 
3.35 
3.40 
3.30 
3.25 
3.60 
3.80 
3.75 
3.60 
3.85 
3.20 
3.35 
3.i5 
3. 15 
3.10 
3.fl) 
3.50 
3.00 
2.95 
2.90 
2.K5 
2.85 
2.W) 
3.00 
2.95 
3.10 


2.80 
4.35 
3.90 
3.10 
3.10 
3.00 
I  2.90 
2.80 
2.75 
2.75 
2.80 
2.85 
2.75 
2.70 
2.80 
,  3.50 
I  3.95 
'  3.00 
2.8t) 
2.80 
2.70 
2.a"> 
2.65 
2.60 
2.60 
2.55 
2,  .55 
2.50 
2.50 
2.55 
2.50 


2.55  ' 

2.95  j 

2.55*; 

2.50 

2.60  ' 

2.50  ' 

2.45 

2.40 

2.45 

2.50 

2.40 

2.45 

2.40 

2.40 

2.75 

3.60 

2.60 

2.55 

2.50 

2.50 

2.45 

2.45 

2.40 

2.40 

2.38 

2.39 

2.36 

2.37 

2.a5 

2.83 


2.32 
2.32 
2.31 
2.35 
2..W 
2.32 
2.33 
2.40 
2.35 
2.33 
2.35 
2.37 
2.36 
2.40 
2.32 
2.83 
2.48 
2.72 
2.50 
2.40 
2.35 
2.32 

2.:« 
2.:« 
2.:^8 
2.30 
2.30 
2.38 
2.34 
2.35 
2.30 


2.38 

2.40 

2.65 

2.60 

2.98 

2. 75 

2.52 

2.48 

2.45 

2.40 

2.42 

2.53 

2.55 

2.52 

2.50 

2.45 

3.25 

3.:i5 

3.32 

2.60 

2.52  I 

2.50 

2.48 

2,45 

2.42 

2.42 

2.3H 

2.2:^ 

2.50  \ 

2.42 


2.38 
2.30 
2.25 
2.28 
2.40 
2.42 
2.30 
2.28 
2.40 
2.42 
2.22 
2.23 
2.62 
2.70 
2.50 
2.38 
2.35 
2.22 
2.25 
2.82 
3.05 
2.75 
2.68 
2.56 
2.60 
3.(X> 
2.45 
2.68 
2.56 
2.50 
2.4.^ 
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Rating  table  for  Little  Tennessee  River  at  Judson^  X.  ('.,  from  January  1  to 

December  Si,  1903, 


Estimated  monthly  discharge  of  Little  Tennessee  River  at  Judson^  N.  C.,for  Ituht. 

[Drainage  area,  675  square  miles.] 


Month. 


Discharge  in  second-feet. 


Ran-off. 


Maximum. 


Minimum. 


Mean. 


;    Second- 
feet  per 
i     i«iuare 
mile. 


January  . . 
February  . 

March 

April 

May 

June 

July 

August  . . . 
September 
October  . . . 
November 
December  . 


3,080 

1,100 

23, 820 

1,790 

22, 140 

3, 680 

15,000 

2, 460 

2,710 

1.340 

5, 920 

1,340 

2.140 

875 

3,080 

575 

1,860 

445 

775 

405 

1,520 

370 

1.160 

335 

1,830 

4,908 

7,521  ' 

5,782 

1,991 

2,631 

1,389 

1,023  ■ 

605 

459 

669 

575 


2.71 


7  *'7 


11.14 

8.57 

2.95 

3.90 

2.06 

1.52 

.90 

.68 

.99 


Depth  in 
incli«$>. 


3.12 

t   .   >>< 

12.  H4 
9.56 
3.40 
4. 35 
2.37 
1 .  75 
1.00 
.7S 
I.IO 


Gage 
height. 

Discharge. 
Second-fee  t. 

Gasre 
height. 

Feet. 

Discharge. 

1 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height 

Discharge. 

Ffi't. 

Second-Jeet. 

Second-feet. 

Feet. 

Srct»ud-fe*  t. 

o  o 

335 

3.9 

2,300 

5.6 

5, 700 

7.3 

9,864 

2.3 

405 

4.0 

2,460 

5.7 

5, 920 

7.4 

10. 142 

2.4 

485     . 

4.1 

2,620 

5.8 

6, 140 

7.5 

10,420 

2.5 

575      ' 

4.2 

2,800 

5.9 

6,360    1 

7.6 

10,776    ■ 

2.6 

675 

4.3 

2,980 

6.0 

6,580 

1 . 1 

11,132    , 

2.7 

775     : 

1 

4.4 

3,180 

6.1 

6, 825 

7.8 

11,488 

2.8 

875   ; 

4.5 

3,380 

6.2 

7, 070 

7.9 

11,844 

2.9 

985 

4.6 

3, 580 

6.3 

7,315     ' 

1                                        1 

8.0 

12,200 

3.0 

1       1,100 

4.7 

3,780 

6.4 

7.560 

8.5 

14,200 

3.1 

1,220 

4.M 

3,980 

6.5 

7,805     1 

9.0 

16,200 

3.2 

1,340     1 

4.9 

4,180 

6.6 

,      8, 050 

9.5 

18,450 

3.3 

1,460     1 

5.0 

4,380 

6.7 

8, 295 

10.0 

20,700 

3.4 

1,580 

5.1 

4,600 

6.8 

8,540 

10. 5 

23,100 

3.5 

1,720     1 

1         '           1 

5.2 

4,820 

6.9 

8, 785 

11.0 

25,500 

3.6 

1,860     , 

5.3 

5,040     , 

7.0 

9,030 

3.7 

,      2,000 

5.4 

5,260 

7.1 

9,308 

3.8 

2,140 

O.  il 

5,480 

1 

7.2 

'       9, 586 

1                    1 

The  vear 


23.820 


335 


2,449 


I 


3.63 


48.  S-J 
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TUCKASEGEE   RIVER  AT   BRYSON,  X.  C. 

Tuckasegee  River  rises  iu  the  southwestern  part  of  North  Carolina, 
at  the  base  of  Tennessee  Ridge,  which  separates  Jackson  and  Tran- 
sylvania counties.  It  flows  in  a  northwesterly  direction,  empt^'ing 
into  Little  Tennessee  River  at  Bushnell,  N.  C.  Measurements  of  dis- 
charge are  made  at  Bryson,  2  miles  below  the  mouth  of  Newton  Mill 
Creek.  The  drainage  area  is  largely  rough  and  mountainous,  and 
(covered  with  forest  growth. 

This  station  was  originally  established  by  E.  W.  Myers,  June,  1896, 
at  the  Southern  Railroad  bridge,  al)out  3  miles  above  Bryson,  N.  C, 
just  below  Governor  Island  post-office.  This  station  was  abandoned 
March  25,  1897,  on  account  of  the  poor  section.  The  present  station 
was  established  November  7,  1897,  by  A.  P.  Davis,  at  the  highway 
bridge  in  the  town  of  Bryson,  N.  "C.,  2  miles  below  the  mouth  of  New- 
ton Mill  Creek.  The  gage  is  a  vertical  rod  bolted  to  the  north  pier 
on  the  right  bank  at  the  downstream  side  of  the  bridge.  It  is  read 
once  daily  by  J.  M.  Welch.  Discharge  measurements  are  made  from 
the  sidewalk  on  the  downstream  side  of  the  single-span  steel  highway 
bridge.  The  initial  point  for  soundings  is  the  end  of  the  hand  rail  at 
the  left  bank  on  the  downstream  side  of  the  bridge.  The  channel  is 
straight  for  about  GOO  feet  above  and  l>elow  the  station.  The  water 
is  moderately  swift,  but  the  current  is  obstructed  by  the  remnants  of 
two  old  bridge  piers.  The  right  bank  is  low  at  the  bridge  and  over- 
flows to  a  slight  extent,  but  all  water  passes  beneath  the  bridge  and 
its  approach.  The  right  bank  is  high  and  rocky  and  does  not  over- 
flow. The  bed  is  of  gravel  and  sand  and  is  fairly  constant.  Bench 
mark  No.  1  is  a  copper  bolt  set  in  the  stone  sill  beneath  the  large  win- 
dow in  the  northwest  corner  of  D.  K.  CoUins's  brick  store,  about  80 
feet  east  of  the  northeast  corner  of  the  county  court-house.  The 
window  is  on  the  side  of  the  store  nearest  the  court-house.  The  ele- 
vation of  the  bench  mark  is  22.32  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1903  have  been  made  under 
tlie  direction  of  M.  R.  Hall,  district  hydrographer. 

IRR  98—04 18 


274 


ITREAM   MEASUREMENTS    IN   1903,  PART   II. 


[xo.S*. 


Discharge,  measurements  of  Tuckasegee  Rh\*r  at  Bryson,  X.  C,  in  ltnt.1. 


Date. 


Hy  di'ographer . 


h&        ^-^^' 


March  19.. '  E."W.  Myers 

Do ._J do 

March  27 ■  B.  S.  Drane 

April  23 ] do 

April  24 do    

April  2r)_ ..J  E.  W.  Myers 

I 

June  26 do 

June  27 J do 

August  17 !  B.  S.  Drane  . 

August  18 .-do 


Do 


do 


October  9 do 

October  12  _.. I do 


Feet. 

2.  oO 
2.50 
4.  a") 
2.78 
2.63 
2.70 
1.73 
1.70 
1 .  25 
1.49 
1.41 
1.16 
.95 


S'-cond-f»-'  *. 

471 


2 

4 
2 

o 

o 

1 
1 


4M 


2-,>") 

9.V. 
7t*4 

fW"i7 
410 


Mean  daily  gage  height,  in  feet ^  of  Tuckasegee  River  at  Bryson^  X.  C,    for  i: 


Day. 


Jan.  I  Feb.   Mar. '  Apr.  May.!,Iune. 


1. 

O 

3. 
4. 

5. 

6. 

7. 

8. 

9. 
10- 
11. 
12. 
IH. 
U- 
15. 
10. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


1.80 
1.90 
2.50 
2.10 
l.flO 
1.85 
1.70 
1.70 

i.eo 

1.70 
2.30 
1.90 


1. 


7f> 


25. 
26- 

27. 
28. 
29- 
30. 
31. 


1.80 
1.70 
1.60 
1.60 
1.60 
1.55 
1.55 
1.60 
1.55 
1.50 

i.eo 

l.;>> 
1.60 

'I     *** 

1.80 
1.80 
1.80 
1.70 


1.60 
1.  <o 
2.00 
5. 1.) 
3.15 
2.a5 
2.95 
3.a5 
3.00 
2.70 
4.20 
3.50 
3.  a) 
2.80 
2.70 
5.00 
4.90 
3.5(1 
3.10 
3.00 
2.80 
2.50 
2.30 
2.25 
2.20 
2.10 
2.50 
7.80 


4.00 
3.40 
3.10 
2.80 
3.00 
3.00 
2.90 
4.35 
3.50 
3.60 
4.20 
3.70 
3.30 
3.10 
3.00 
2.80 
2.70 
2.60 
2.50 
3.40 
2.80 
4.45 
8.20 
5. 15 
4.00 
3.60 
3.30 
3.10 
3.20 
4.30 
3.60 


3.30 
3.10 
2.90 
3.30 
2.90 
2.80 
3.30 
6.50 
3.60 
3.40 

3.:«> 

3.10 
4.75 
4.00 
3.60 
3.40 
3.20 
3.10 
3.00 
3.30 
3.10 
2.90 
3.75 
2.60 
2.70 
2.60 
2.50 
2.40 
3.35 
2.30 


2.25 
2.20 
2.20 
2.20 
2.10 
2.a5 
2.00 
2.00 
2.00 
1.95 
1.90 
1.90 
1.90 
1.90 
1.85 
1.80 
1.80 
1.75 
1.75 
1.70 
1.75 
1.75 
1.70 
1.70 
1.65 
1.60 
1.60 
1.65 
1.96 
2.20 
2.10 


2.50 
2.65 
2.30 
2.10 
3.05 
3.30 
2.70 
2.30 
2.20 
2.30 
2.20 
2.10 
1.96 
1.90 
1.80 
1.75 
1.70 
1.75 
1.65 
l.a5 
1.70 
1.65 
1.65 
1.55 
1.55 
1.75 
1.66 
1.60 
1.55 
1.50 


Ang:.  Sept,    Oct 


:  Nov. 


1.50 
1.50 
1.50 
1.50 

i.a5 

1.60 

1.50 
1.50 
1.80 
1.70 
1.70 
1.95 
1.60 
1.50 
1.50 
1.70 
1.45 
1.50 
1.40 
1.40 
1.35 
1.35 
1.30 
1.80 
1.25 
1,25 

I.eo 

1.40 
1.40 
1.85 


1..30 
1.70 
1.50 
1.40 
1.50 
1.35 
1.35 
\.9^^ 
1.20 
1.20 
1.50 
1. 80 
1.25 
1.30 
1.40 
1.50 
1.25 
1.40 
1.40 
1.30 
1.20 
1.30 
1.20 
1.15 
1.15 
1.10 
1.10 
1. 10 
1.10 
1.25 
1.10 


1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
1.05 
1.10 
1.10 
1.10 
1.05 
1.00 


0.95 

.95 

.95 

.95 

.90 

.90 

1.00 

1.60 

1.05 

1.00 

1.00 

.95 


1.00  .»-.95 


1.00 
1.50 
1.40 
1.20 
1.10 
1.05 
1.(6 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.95 
.95 
.95 


.95 

.95 

.95 

1.30 

1.10 

1.05 

1.00 

1.00 

1.00 

.95 

.95 

.ft> 

.95 

.96 

.95 

.95 

.96 

1.00 


i.m 

1.00 

l.oo 

1.10 
1.10 

i.on 
i.w 

1.00 
l.iO 

i.ai 

1.05 
1.10 
1.10 
1.10 

i.ai 

4.00 
1.75 

i.ao 

1.10 

1.10 

1.10 

1.10 

1.05 

l.CW 

1.00 

.90 

.90 

.95 

1.00 


1  <• 
1  '« 

.  •« 

I  ■« 
1     • 

■4 

1.1 

.  '.*  • 

'• 

■.» 

1  • 

1  .• 

1.  :.> 
i.i' 
1  I" 
i.*j 

1  4  ■ 
l.lf' 

1.:*' 
I  !'• 
ll- 
I    I. 
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Rdtitig  table  for  Tnckasegee  River  at  Bryson,  N.  C.froni  Januai^  1  to  December 

3t,  1903. 


t 

Gage 
1    height. 

Discharge. 

1 

Gaee 
height. 

Feet. 

1 
Discharge. 

Second-feet . 

Gage 
height. 

Feet. 

1 

Discharge. 

Second -feet. 

1 

Gage 
height. 

Discharge. 

reel. 

Seitmd-feef. 

Feet. 

Second-feet 

0.9 

380 

2.7 

2,850 

'      4.5 

7. 220 

6.3 

14,940 

i       1.0 

4V,0 

2.8 

3,050 

4.6 

7,530 

'      6.4 

1 

15, 520 

1.1 

550 

2.9 

3, 250 

4.7 

7, 840 

6.5 

16,100 

I       1.2 

640 

3.0 

3,460 

4.8 

8, 160     1 

6.6 

'     16,680 

'       1.3 

1 

730 

3.1 

3,670 

4.9 

8,480 

6.7 

17,260 

1.4 

830 

3.2 

3,890 

5.0 

8,800 

6.8 

17,840 

1       1.5 

940 

3.3 

4,110 

5.1 

9, 125 

6.9 

18, 420 

1.6 

1,060 

3.4 

4, 330 

5.2 

9, 475 

7.0 

19,000 

1.7 

1,180 

3.5 

4,560    ; 

5.3 

9, 850 

7.2 

1 

20, 160 

1.8 

1.310 

3.6 

4,800     ' 

5.4 

10,250 

7.4 

21,320 

1.9 

1,450 

3.7 

5,040 

5. 5 

10, 675 

i       7.6 

22, 480 

2.0 

1.600 

3.8 

5,290 

5.6 

11,125 

1       7.8 

23, 640 

2.1 

1,760 

3.9 

5, 540 

5.7 

11,600 

8.0 

24,800 

2.2 

1,930 

4.0 

5, 800 

5.8 

12, 100 

8.2 

25,960 

2.3 

2,100 

4.1 

6,070 

.      5.9 

12, 625 

8.4 

27,120 

2.4 

2,280 

4.2 

•  6,350 

6.0 

13, 200 

8.6 

,     28, 280 

2.5 

2,470 

4.3 

6, 630 

6.1 

13, 780 

8.8 

,     29,440 

2.6 

1 

2,660 

4.4 

6,920 

6.2 

14, 360 

9.0 

30, 600 

Table  well  determined  to  3  feet  gage  height.     Alx>ve  5  feet  1901,  1902,  and  190a 
rating  tables  are  the  same. 

Estimated  monthly  (Uncharge  of  Tuckasegee  Rii'er  at  Brynon,  X.  C,  in  1903. 

[Drainage  area,  662  square  miles.] 


Month. 


January  . . 
February  . 
March  . .   . 

April 

May 

June 

July 

August  ... 
September 
October . . . 
November 
December  . 


The  year 


Discharge  in  setroud-ftet. 

1 

Run- 

Second- 

feet  per 

square 

mile. 

oflf. 

1 
Maximum. 

Minimum. 

Mean. 
1 ,  258 

Depth  in 
inches. 

2,470 

940 

1.90 

2.19 

23, 640 

1,060 

4, 502 

6.80 

7.08 

.      25, 960 

2,280 

5, 102 

7.71 

8.89 

16,100 

2,100 

4,123 

6.23 

6.95 

2,015 

1,060 

1,467 

2.22 

2. 56 

4,110 

940 

1,683 

2. 54 

2.  as 

1,525 

685 

952 

1.44 

1.66 

1,180 

550 

725 

1.10 

1.27 

940 

420 

531 

.80 

.89 

1,060 

380 

467 

.71 

.82 

5, 800 

380 

704 

1.06 

1.18 

1,310 

380 
380 

539 

.81 

-5.  <o 

.93 

25,900 

1,838 

37.25 

276  STREAM  MEASUREMENTS    IN   1903,  PART   II.  [ko.W. 

TENNESSEE   RIVER  AT  KNOXVILLE,  TENN. 

This  station  was  originally  established  by  the  United  States  Weather 
Bureau  at  the  old  county  highway  bridge,  which  has  been  torn  down 
and  replaced  by  a  new  bridge.  Instead  of  placing  the  gage  at  the 
new  bridge,  it  was  decided  to  move  it  down  the  river  in  order  to  get 
below  some  shoals  and  wing  dams  which  have  been  put  in  for  boating. 
A  temporary  gage  was  put  in  at  the  Knoxville  and  Augusta  Railroad 
bridge,  a  half  mile  below  the  highway  bridge,  and  was  used  during 
the  greater  part  of  the. year  1809.  In  the  latter  part  of  that  year  a 
new  permanent  gage  was  established,  and  readings  from  it  began  on 
November  1,  1890.  The  new  gage  is  on  the  right  bank  of  the  river, 
just  below  the  mouth  of  West  Knoxville  Bayou,  and  about  1,000  feet 
below  the  temporary  gage  at  the  Knoxville  and  Augusta  Railroad 
bridge.  The  gage,  which  is  graduated  to  feet  and  tenths,  is  in  two 
sections — the  first,  a  sloping  section,  made  of  a  2  by  4  inch  pine  timber 
spiked  on  top  of  an  8  by  8  inch  oak  sill  well  bolted  to  piles  and 
embedded  in  crushed  stone,  reading  from  —2  to  +12  feet;  the  sec- 
ond, a  vertical  section,  attached  to  one  of  the  bents  of  the  railroad 
trestle  across  West  Knoxville  Bayou,  about  50  feet  from  the  bank  of 
the  river  and  from  the  sloping  gage,  reading  from  12  to  30.5  feet. 
The  gage  is  fastened  to  the  upstream  post  of  the  bent,  facing  away 
from  the  river.  The  zero  of  the  gage  is  804.3  feet  above  sea  leveL 
The  gage  was  located  for  the  United  States  Weather  Bureau  by  the 
United  States  Engineer  Corps.  Daily  records  are  kept  by  the  United 
States  Weather  Bureau  and  are  furnished  to  the  Geological  Sur\'ey. 
Until  recently  discharge  measurements  have  been  made  from  the 
Cherokee  Bridge,  about  2|  miles  downstream  from  the  Gay  street  or 
county  bridge,  at  which  measurements  are  now  made,  and  which  is 
one-half  mile  above  the  Knoxville  and  Augusta  railroad  bridge. 
The  Gay  Street  Bridge  has  seven  spans,  with  a  total  length  of  1,570 
feet.  The  floor  of  the  bridge  is  about  100  feet  above  low  water.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  on  the  right-bank, 
downstream  side.  The  channel  is  straight  for  one-half  mile  above 
and  for  1,000  feet  below  the  station.  The  right  bank  will  overflow 
for  about  400  feet  and  the  left  bank  for  200  feet,  beyond  which  points 
a  steep  high  bluff  begins  on  both  sides  of  the  river.  The  bed  is  of 
rocks  and  gravel,  and  is  rough  and  probably  permanent.  The  current 
is  swift  and  somewhat  broken  by  the  rough  bed  and  by  the  remains 
of  old  piers.  The  bench  mark  is  a  cross  in  the  stone  on  the  east  cor- 
ner of  the  base  of  the  right-bank  pier  of  the  Knoxville  and  Augusta 
Railroad  bridge.  Its  elevation  is  2.4  feet  above  the  zero  of  the  gage 
and  807  feet  above  sea  level. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrograi)her. 
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Discharge  measurements  of  Tennessee  River  at  Knoxville,  Tenn.,  in  190*3, 


Dat«. 


Hydrographer. 


March  24 O.P.Hall 

July27 do  .... 

August  25 do  

Do .do  ... 

Octobers .do  

October 22_ M.R.Hall 


Qasre 
height. 

Discharge. 

Feet. 

Second-feei. 

24.30 

126, 376 

.86 

4,759 

.70 

4,366 

.70 

4,344 

.01 

2, 584 

.27 

3,135 

Mean  daily  gage  height,  in  feet,  of  Tennessee  River  at  Knarville,  Tenn.,for  WO;i, 


1. 
8. 


4- 
5. 
6_ 
7. 

8. 

»- 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
1«. 
J»- 
21.. 
22. 
2Si. 
24. 
25. 
26-. 
27.. 
28.. 
29. 
30. 
31. 


Day. 


Jan.    Feb.     Mar.  i  Apr.  i  May.  June.  July. 


1.80 
1.80 
2.00 
2.70 
5.20 
4.40 
3.80 
3.20 
2.90 
2.50 
2.20 
2.30 
2.90 
2.70 
2.20 
2.20 
2.30 
2.20 
2.00 
1.90 
1.80 
1.60 
1.70 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
2.00 
2.20 


2.40 
2.30 
2.80 
8.  CO 
9.40 
9.60 
6.80 
6.00 
7.60 
6.70 
6.00 
7.00 
8.60 
7.70 
6.00 
6.70 
15.60 
19.90 
15.80 
8.90 
6.90 
5.80 
5.00 
4.50 
4.00 
8.70 
8.40 
8.00 


14.60 
13.40 
9.70 
7.30 
5.70 
6.00 
6.10 
7.80 
11.20 
9.90 
8.20 
8.10 
8.80 
8.30 
5.80 
5.80 
5.20 
4.70 
4.80 
8.90 
4.00  , 
4.30  ' 
10.90  I 
24.00  ! 
20.40  : 
13.20 
9.40 
7.40 
6.40 
6.90 
9.90 


10.90 

9.20 

7.60 

7.60 

8.50 

8.20 

6.80 

14.80 

24.10 

17.80 

12.00 

8.90 

9.20 

13.90 

12.80 

11.70 

10.60 

9.80 

8.40 

7.40 

8.00 

7.60 

6.70 

6.60 

5.90 

5.80 

5.80 

7.70 

6.70 

6.70 


5.00  I 
4.60  ' 
4.80 
4.10 
4.10 

4.oa 

8.60 
8.40 
3.20 
3.10 
3.00 
2.80 
2.60 
2.60 
2.60 
2.60 
2.60 
2.40 
2.90 
2.10 
2.00 
2.00 
2.00 
2.00 
1.90 
1.80 
1.80 
1.70 
1.90 
2.50 
3.30 


8.10 

2.90 

4.70 

8.80  ' 

3.20 

3.60 

5.90 

6.20  I 

5.50 

4.40 

4.60 

4.70 

4.20 

3.40 


1.90 
1.70 
1.50 
1.60 
1.80 
2.10 
2.20 


1.90 
1.60 
1.40 
1.70 
2.20 
3.00 


Aug.     Sept.      Oct 


3.00 

4.80 

2.60 

3.00 

2.40 

2.20 

2.20 

1.90 

2.10 

1.90 

2.10 

2.20 

,  2.00 

1.70 

'  2.10 

1.50 

2.00 

1.20 

2.30 

1.20 

2.10 

1.10 

'  1.80 

.90 

1.70 

.90 

2.00 

.80 

1.90 

.80 

1.90 

.80 

1 

1.20 

1.20 

1.20 

2.00 

1.80 

2.70 

2.00 

2.00 

1.50 

1.20 

1.00 

1.10 

1.00 

1.60 

1.30 

1.80 

1.20 

1.10 

1.80 

1.7(1 

1.70 

1.60 

1.20 

1.00 

.90 

.70 

.70 

.60 

.60 

.50 

.60 

.60 


0.60 
.50 
.40 
.40 
.60 
.70 
.40 
..10 

.:« 

.80 
.30 
.60 
.80 
.20 
.30 
.20 
.20 
.20 
.70 
.60 
.50 
.40 
.20 
.20 
.20 
.10 
.00 
.00 

-  .10 

-  .10 


-0.20 

-  .20 

-  .20 

-  .10 
.00 
.00 
.00 

-  .10 
.10 
.10 
.80 
.70 
.30 
.20 
.20 
.20 
.10 
.10 
.20 
.20 
.20 
.20 
.20 
.10 
.10 
.00 
.00 
.00 

-  .10 

-  .10 

-  .10 


aoo 

.00 

.10 

.10 

.20 

.20 

.60 

.70 

.60 

.40 

.30 

.20 

.20 

.30 

.30 

.30 

1.00 

1.80 

2.50 

2.20 

1.60 

1.00  , 

.90  I 


,80 


,70  ; 

,60 ; 

40! 
30 
,20 
,20 


Dee. 

0.20 

.20 

.20 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.20 

.10 

.10 

.20 

.30 

.20 

.20 

.20 

.60 

1.00 

1.40 

1.20 

1.00 

1.00 

1.30 

1.40 

1.50 

1.00 

.90 
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STREAM   MEASUREMENTS   IN    1903,  PART   II. 


[wo  W. 


Hating  table  for  Tennessee  Rh^er  at  Knoxville,  Tenn.^from  January  1  to  Derem- 

her  31,  190S. 


Gage 
height. 

Discharge . 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Qage 
height. 

Discharge. 
Second-feet. 

Gaffe 
height. 

DischarK**. 

Feet. 

Seroiid-feet . 

Feet. 

Feet. 

Srcttnd-J'r"  t. 

0.2 

2,180 

9,620 

5.6 

22,620 

14.5 

68,  :ii^^ 

.1 

2,370 

2.4 

9,980 

5.8 

23,480 

15.0 

1 

71,290 

-1-  .0 

2, 570 

2.5 

10,340 

6.0 

24, 340 

15. 5 

74.11KI 

.1 

2, 780 

2.6 

10, 710 

6.2 

25, 220 

i     16.0 

77.090 

.2 

3,000 

o  7 

11,080 

6.4 

26, 100 

•     16.5 

79,990 

.3 

3, 230 

2.8 

11,450 

6.6 

26,990 

17.0 

82,890 

.4 

3,470 

2.9 

11,820 

6.8 

27,890 

17.5 

S5,  790 

.0 

3,730 

3.0 

12, 190 

7.0 

28, 790 

18.0 

88,690 

.6 

4, 000 

3.1 

12,570 

7.2 

29,710 

18.5 

91,590 

r- 

4.280 

3.2 

12,950 

7.4 

30, 630 

19.0 

94,49.> 

.8 

4. 570 

3. 3 

13,330 

7.6 

31,560 

19. 5 

97,390 

.9 

4, 870 

3.4 

13,710 

7.8 

32,500 

20.0 

100, -290 

1.0 

5. 180 

3.5 

14,090 

8.0 

33, 440 

20. 5 

103, 190 

1.1 

5, 500 

3.6 

14,480 

8.5 

.35, 840 

21.0* 

106,090 

1.2 

5, 820 

3,7 

14,870 

9.0 

38, 290 

21.5 

108,990 

i.;j 

0,150 

3,8 

15, 260 

9.5 

40, 790 

111,890 

1.4 

6, 480 

3.9 

15,650 

10.0 

43, 340 

22.5 

1 14. 790 

1.0 

0, 820 

4.0 

16, 040 

10.5 

45, 940 

23.0 

117,090 

1.0 

7,160 

1      4.2 

16,840 

1 

11.0 

48, 590 

23. 5 

120,51JO 

1.7 

7,500 

4.4 

17,640 

11.5 

51,290 

24.0 

1 

123, 490 

.       l.B 

7,850 

4.6 

18, 450 

1 

12.0 

54, 040 

24.5 

126, 3i!0 

1.9 

8. 200 

4.8 

19, 270 

12.5 

56, 840 

25.0 

129, 290 

2.0 

8, 550 

5.0 

20, 900 

13.0 

59, 690 

2.1 

8, 900 

5.2 

20, 930 

13.5 

62, 590 

2.2 

9, 200 

5.4 

21,770 

14.0 

65, 490 
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Kstimated  inonthly  discharge  of  Tennessee  River  at  Kno,rviiU\  Ten n.,  for  1003, 

[Drainage  area.  H,99(>  scjuart^  miles.] 


Month. 


January 

Febmarj'  . 

March 

April 

Mav 

Jnne 

July 

August  _-. 
September 
October . . . 
^November 
Defember . 


Disc* barge  in  i»ei'ond-feet. 

Run-<>ff. 

Maximum. 

Minimum. 
7,160 

Mean. 
9,923 

Second- 
feet  per 
square 
mile. 

1.10 

Depth  in 
inches. 

20, 930 

1.27 

99,710 

9,620 

30, 952 

3.44 

3.58 

12;i,490 

15, 650 

38. 605 

4.29 

4.95 

124,070 

23, 050 

42,133 

4.69 

5.24 

20,090 

7,500 

11,664 

1.30 

1.50 

25, 220 

7,500 

12. 904 

1.44 

1.60 

17.240 

4, 570 

7, 757 

.86 

.99 

11,080 

3, 730 

6,217 

.69 

.79 

1        4,280 

2,370 

3,298 

.  37 

.41 

4,570 

2,180 

"2,793 

.31 

.36 

10, 340 

2,570 

4,216 

.47 

.52 

6, 820 

2,780 
2,180 

3,867 

.43 

.50 

124,070 

14, 527 

1.62 

21.71 

FRENCH   BROAD   RIVER   AT   OLDTOWN,  NEAR  NEWPORT,  TENN. 

This  was  originally .  one  of  the  temporary  stations  established  in 
connection  with  the  general  hydrographic  study  of  the  southern 
Appalachian  region. 

The  original  gage  put  in  at  this  station  was  carried  away  with  the 
old  bridge  by  flood  early  in  the  spring  of  1902. 

The  wire  gage  was  established  on  the  new  })ridge  October  27,  1902, 
by  B.  S.  Drane.  The  distance  from  the  zero  of  the  scale  to  the  outer 
rim  of  the  pulley  was  2.80  feet;  the  length  of  the  wire  from  the  end  of 
the  weight  to  the  marker  was  130.38  feet.  The  zero  of  the  scale  was 
placed  directly  opposite  the  center  of  the  first  intermediate  post  on 
the  second  span  from  the  soutiiwest  end.  Tliis  gage  was  referred  to 
the  top  of  the  hexagonal  nut  on  the  center  bolt  in  the  lower  chord  of 
the  bridge  below  and  slightly  downstream  from  the  zero  of  the  gage. 
It  was  26. 60  feet  above  gage  datum.  The  wire  gage  was  replaced  April 
29,  1903,  by  a  standard  chain  gage,  with  inclosed  scale,  with  its  zero 
133  feet  from  initial  point  for  soundings.  This  gage  was  made  to 
read  the  same  as  the  one  which  it  replaced.  Tlie  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  28  feet.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  steel  high- 
way bridge,  in  four  spans,  to  which  the  gage  is  attached.  The  initial 
point  for  soundings  is  the  end  of  the  guard  rail  at  the  left  end  of  tlie 
bridge,  on  the  downstream  side.  The  channel  is  straight  for  about  000 
feet  above  and  below  the  station.     The  velocity  is  moderately  swift, 
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stream:  measurements  in  1903,  part  ir. 


[so. », 


well  distributed,  and  can  be  measured  at  all  stages.  Both  banks  are 
high  and  wooded,  and  all  water  passes  beneath  the  bridge  at  all 
stages.  The  section  is  smooth  and  regular,  and  the  bed  is  of  gravel 
and  sand,  not  subject  to  much  change. 

Bench  mark  No.  1  is  a  point  marked  in  white  paint  on  the  sharp, 
rectangular  corner  of  the  angle  iron  connection  between  the  floor 
beam  and  the  first  strut  on  the  downstream  side  in  the  second  span 
from  the  left  end  of  the  bridge.  This  point  is  toward  the  right  bank 
and  is  25.84  feet  above  gage  datum.  Bench  mark  No.  2  is  the  top 
of  the  copper  bolt  set  in  a  bowlder  projecting  from  the  hillside  on  the 
left  bank  175  feet  downstream  from  the  center  line  of  the  bridge,  S 
feet  from  the  center  of  the  road,  and  about  4  feet  above  ground.  This 
rock  is  the  first  smooth-faced  ledge  of  limestone  out<;ropping  close  to 
the  road.  The  face  next  the  road  is  nearly  vertical  for  a  length  of 
4  feet.  The  elevation  of  the  bench  mark  is  29.52  feet  above  gage 
datum. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  mecisurementH  of  French  Broad  River  at  Oldtotvn,  near  Newport,  Tenn,^ 

in  190S, 


Date. 


Hydrographer. 


leiffht. 


heig! 


Discharig:p. 


February  12 E.W.Myers 

March  17 _ _ .do  .   . .  _ 


April  2 I  B.S.Drane-. 

April  30 I  E.C.Murphy 

June  30 ..J  B.S.Drane.. 

Do ' do- 

August  12 do  

Do -1  M.R.Hall... 

September  2 i  B.  S.  Drane . . . 

October  14 ' do 

Do - ' do 


Feet. 
4.33 
2.87 
4.11 
2.58 
2.26 
2.24 
1.80 
1.82 
1.45 
1.81 
1.31 


Second  ff^i. 

12,874 

5,059 

10,660 

4,611 

3,532 

3,268 

2,279 

2,246 

1.167 

986 

992 


Mean  daily  gage  height,  in  feet^  of  French  Broad  River  at  Oldtotvn,  near  AJptr- 

port,  Tenn.^for  1903. 


Day.  Jan. 

1 1  2.10 

2 '  2.20 

8 1  2.40 

4 2.50 

5 '  2.50 

0 ^ [  2.40 

7 2.30 


Feb. 
2.00 

Mar.    Apr.   May. 

June. 

July. 

Aug. 

Sept.  Oct. 

5.50 

4.80     2.50 

2.40 

2.20 

2.00     1.50  1  1.20 

1.90 

4.40 

4.00     2.50 

3.30 

2.10     2.00  j  1.  SO     1.20  ' 

2.00 

3.90 

3.60  '  2.40 

j 

8.20 

2.00     2.10  '  1.40     1.80 

3.80 

3.20 

4.30  1  2.80 

2.80 

2.20     2.00 

1.40     1.20 

3.70 

3.00 

3.70  ;  2.00 

2.50 

2.00     2.10 

1.60     1.20 

3.00 

3.50 

3.40    2.50 

4.50 

2.40 

2.00 

1.50     1.30 

2.70 

3.80 

3.20    2.40 

4.70 

2.30 

1.90 

1.40     1.30 

Nov.'  Dec. 


1.90 

l.S) 

l.»  , 

i.au 

i.ao 

1.30 

1  50 

1.30 

l.flO 

i.a) 

1.70 

1.30 

i.GO 

1.3LI 

HOYT.] 


TENNESSEE    ElVER   DRAINAGE    BASIN. 


281 


Mean  daily  gage  height,  in  feet ^  of  French  Brocul  River,  etc. — Continued. 


Da 

Jan. 

Feb. 

Mar. 

Apr. 

May.  Jun 



,  2.80     4.6 

e.  July. 

Aug.  Sept. 

Oct. 

Nov. 

^•/GO* 

8 

2.20  1  4.60 

3.80 

12.00 

0    2.a)  ,  1.80  j  1.40 

1.40  '  1.50       1.20 

9 

2.10     4.00 

4.80 

5.90 

2.80 

4.20     2.10  1  1.60 

1.40 

1.50     1.40  i     1.20 

10 

2.00    3.80 

4.00     4.60 

2.80 

4.00     2.00     1.70 

1.80 

1.60     1.30       1.20 

11 

1.90  1  a20 

4.20     3.K) 

2.80 

4.10     2.10 

1.90  1  1.40 

1.50     l.:iO       1.20 

12 

2.10  1  4.40 

4.60     3.40 

2.20 

3.7 

0     2.40 

1.80 

i.ao 

1.40     1.80  i     1.20 

13 

1 

2.40     3.80 

4.50     4.40 

2.20 

8.20    2.70 

1.70 

1.80 

1.40     I.ao       1.20 

14 

1 
....1 

2.20 

8.20 

3.80 

5.80 

'  2.20 

2.80     2.60 

1.60 

1.80 

1.80 

1.80       1.80 

15 

2.20 

2.90 

8.20 

5.20 

2.10 

2.60,2.20     1.70 

1.40 

1.30 

1.80 

1.30 

16 

2.20  '  3.90 

8.00 

4.70 

2.10 

2.50  '  2.00     1.80  1  1.40 

1.30     1.20 

1.80 

17 

2.10     6.50 

2.90  '  4.20 

2.10 

2.40     2.20     1.90     1.50 

1.40     1.50       1.20 

18 

2.00    4.70 

2.80    3.80 

2.10 

2.80    2.00  '  2.00     1.50 

1.40     2.10 

1.20 

10 

2.00^  3.00 

2.70     8.60 

2.10 

2.30     1.90     1.90     1.50 

1.40     1.80 

1.20 

20 

*__ 

1.90 

3,10 

2.60 

3.40 

2.00 

2.80  ;  1.90     1.80 

1.40 

1.30     1.60 

1.20 

21 

r 

2.00 

8.00 

2.70 

8.50 

2.00 

2.40     1.80 

1.70 

1.40 

1.30  '  1.50 

1.50 

22 

2.10 

2.80 

:    8.80  '  8.80 

'  2.10  '  2.20     1.80  :  1.70 

1.30 

1.80     1.50 

1.70 

28 

' 

2.00 

2.70 

11.80     3.40 
7.50     3.10 
6.40  1  8.00 

1  2.00 
2.00 
2.00 

2.50     1.80     1.60  !  1.80 
2.80     1.70     1.60     1.80 
2.10    1.70    l.flO  1  i.ao 

1.20  '  1.50 
1.20  '  1.40 
1.20     1.40 
1.20     1.30 
1.80  1  1.30 

1.50 

24 

1.90  i  2.ff) 

1.40 

?5 

1.90 
1.90 
2.00 
1.90 

2.50 
2.40 
2.80 
6.50 

1.50 

2R 

4.90 
3.90 
8.40 

2.90 
2.80 
2.70 

1.90  1  2.2 

0     1.70     1.50 
0     1.60     1.50 
0     1.60  ,  1.60 

1.30 
1.20 
1.80 

1.60 

27 

1.90 
2.00 

2.9 
2.5 

1.50 

28 

t 

1.80 

1.30       1.50 

20 

2.00 

8.20     2.60 

2.10  ;  2.4 

0  ;  1.60 

1.40  '  1.80 

1.20     1.20       1.40 

;-«i 

........... 

2.10 

5.60     2.60 

2.40 

2.9 

0     1.90     1.70  '  1.20 

1.20     1.20  ;     1.40 

31 

2.00 

5.80    

1 
1 

2.90  !.... 
I 

..    1.80  !  1.60    

i 

1.20   

1.40 

Bating  table  for  Fr 

eyich  Brc 

>ad  River  i 

at  Oldto\ 

M?H,  near  Newport^  Tenn.,  from 

Janu 

ary  I  to  Di 

^ceinher  i 

Gage 
height. 

?/,  I90J, 

Ga«e 

height. 

Discharge. 

•Gage 
height. 

Discharge. 

Discharge. 

Gag« 
heigl] 

9 
it. 

D 

Se 

ischarge. 

Fett. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

cond-feet. 

1.2 

735 

2.9 

5,440 

4.6 

14, 050 

6.3 

25,100 

1.3 

965 

3.0 

5,820 

4.7 

14,700 

6.4 

25, 750 

1.4 

1,200 

3.1 

6,220 

4.8 

15, 350           6. 5 

26, 400 

1.5 

1,440 

3.2 

6,630 

4.9 

16.000           6.6 

1 

27,050 

1.6 

1,685 

3.3 

7,060 

5.0 

16, 650           6. 7 

27, 700 

1.7 

1,935 

3.4 

7,510 

5.1 

17,300    '       6.8 

28, 350 

1.8 

2,190 

3.5 

7,980 

5.2 

17,950 

6.9    '    29,000 

1.9 

2, 450 

3.6 

8,460 

5.3 

18.600    ,       7.0         29,650 

2.0 

2, 715 

3.7 

8,950 

5.4 

19, 250           7. 5         82, 900 

2.1 

2,985 

3.8 

9,460 

5.5 

19,900    ,       8.0         36,150 

'                1 

2.2 

3, 265 

3.9 

9,980 

5.6 

20,550     ,      9.0         42,650 

2.3 

3, 545 

,      4.0 

10, 520 

5.7 

21,200         10.0 

49, 150 

2.4 

3,830 

4.1 

11,070 

5.8 

21,850     i     11.0 

55, 650 

2.5 

4,120 

4.2 

11,640 

5.9 

22,500         12.0 

62, 150 

2.6 

4,420 

4.3 

12, 220 

6.0 

23, 150 

2.7 

4,740 

4.4 

12,810 

6.1 

23, 800 

2.8 

5,080 

4.5     1 

13,420    i 

1 

6.2 

24,450 

11 
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Estimated  monthly  discharge  of  French  Broad  River  at  Oldtown,  near  A>?r/K>r/, 

Tenn,,  for  1903. 

[Draiiiagre  area,  1,737  square  milea.] 


Discharge  in  He<-ond-feet. 


Run-off. 


Month. 


January. 
February 
March 
April  . . . 

May 

June 


July 

August  ... 
Septeml^er 
October . . . 
November . 
December  . 


The  vear 


Maximum.     Minimum. 


Mean. 


4,120 

26,400  , 

60,850  ' 

62,150  , 

5,440 

14,700 

4,740  , 

2, 985 

1,440 

1,685 

2,985 

1 .  935 


62,150  ' 


r35 


2,450  1 
2.450  - 
4,420  ' 
4,420 
2,450 
2,985 
1,685 
1,200 
735 


735 


"Y35  ' 
735 


3,030 

8,327 

12, 877 

11,597 

3,382 

6,061 

2,780 

2,108 

1,139 

975 

1,250 

1,045 


4, 548 


Second- 

feet  per     Depth  in 
square        inclu^^. 
mile. 


1.74 

4.79 

7.41 

6.68 

1.95 

3.49 

1.60 

1.21 

.66 

.56 

.72 

.60 

2. 62 


2.01 
4.9:^ 
f<.54 
7. 45 


1.84 

!.:» 

.74 

.65 

.si> 

.09 

;ri.  24 


PKiEOX   RIVER   AT  NEWPORT,  TENX. 

* 

The  station  was  establislied  September  4r,  1000,  by  E.  W.  Myers.  It 
is  located  at  the  highway  bridge  in  the  eastern  part  of  Newport,  Teiiii., 
1  mile  from  the  railroad  station  and  1  mile  above  the"  dam  of  the  New- 
port Flouring  Mill,  out  of  reach  of  backwater.  On  April  30,  H>03,  the 
old  wire  gage  was  replaced  by  a  standard  chain  gage  with  incloscil 
scale  fastened  to  the  lower  chord  of  the  bridge  on  the  downstream 
side,  ai^proximately  at  the  same  location  as  the  old  gage.  The  new 
gage  was  made  to  read  the  same  as  the  one  which  it  replaced.  The 
gage  is  read  once  each  day  by  S.  R.  McSween.  Since  it  was  first  estab- 
lished the  gage  has  been  damaged  several  times,  and  the  reeoixls  are 
continuous  only  from  December  14,  1002.  Discharge  measurements 
are  made  from  the  lower  side  of  the  single-span  steel  highway  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
end  of  the  hand  rail  over  the  left  bank  on  the  downstream  side  of  the 
bridge.  The  channel  is  straight  for  about  300  feet  above  and  200  feet 
below  tlie  station.  The  section  is  deep,  rough,  and  irregular  in  shape; 
the  velocity  is  poorly  distributed  and  about  50  feet  of  the  total  width 
at  low  stages  is  backwater  or  has  a  negative  velocity.  The  right 
bank  is  low  and  overflows  to  some  extent,  but  all  water  passes  bi»neath 
the  bridge  and  its  approach.     The  left  bank  is  a  high  vertical  roek 
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cliff.  The  bed  of  the  stream  is  rocky  near  the  left  bank  and  sandy 
near  the  right  bank. 

Bench  mark  No.  1  is  the  top  surface  of  the  outer  left  corner  of  the 
plate  at  the  bottom  of  the  floor-l)eam  hanger  to  the  left  of  the  zero  of 
the  gage.  When  the  gage  reads  zero  the  water  surface  is  20.87  feet 
below  this  bench  mark.  Bench  mark  No.  2  is  the  top  of  a  copper 
plug  sot  in  cement  on  the  top  of  a  limestone  outcrop  about  5  feet 
upstream  and  3  feet  to  the  left  of  the  end  of  the  upstream  hand  rail 
on  the  left  bank.  When  the  gage  reads  zero  the  water  surface  is 
32.01  feet  below  the  top  of  the  bolt. 

The  observ  ations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Disc/targe  meaifurements  of  Pigeon  River  at  Netvport,  Tentt.,  in  IWKi, 


Date. 


Hydroifrapher. 


Gaffe 
heignt. 


Discharge. 


February  12 E.  W.  Myers  , 

February  18...   _.. : do 

March  17 do 

April  2 B.  S.  Drane  .. 

April  30... E.  C.  Murphy 

June  29 B.  S.  Drane  _. 

June  30 do 

August  12 do 

September  2 do.. 

Do -do 

October  13 do 

Do do 

November  20 .do.   ...   _ 


Feet. 

Secwid-ftref . 

3.98  ' 

3,450 

4.12 

4,862 

2.  58 

2, 031 

3.50 

8, 586 

2.46 

1,912 

1.59 

620 

1.51 

649 

1.41 

773 

.97 

367 

.97 

349 

.8-2 

249 

.83 

272 

1.12 

424 

Menu  daily  gage  height,  in  feet ^  of  Pigeon  River  at  Neu^port^  Tenn.^for  lyoJ. 


Day. 


Jan.    Feb. :  Mar.  Apr.  May.  June.  July.  Aug.  i  Sept.  Oct.    Nov.   Dec. 


1 2.85 

2 2.87 

3 2.85 

4 2.87 

5 2.77 

6 2.8t 

7 2.85 

8 2  84 

9 2.85 

lU 2.84 

11 :  e'> 


2.85 
2.85 
2.85 
5.82 

:i.67 


3.30 
3.30 
3. 2() 
3.07  '  :iio 


(") 


a.  00 
4.30 
;j.5:) 
3.20 
3.20 


3.«) 
3.50 
3.40 
4.1M) 
3.70 
3. 10 
4.90 
11.00 
0.70 
4.30 
3.70 


2.40 
2.30 
2.30 
2.20 
2.10 
2. 10 
2.10 
2.00 
2.  (JO 
1.90 
1.90 


2.20 

2.10 

2.:K) 

2.30 

2.90 

5.50 

3.40 

j  3.30 

j  3.00 

j  2. 70 

:  2.50 


1.70 
1.(50 
1.70 
1.00 

i.m 
i.rio 

1.60 
1.50 
1.50 
l.(X) 
1.50 


,50 
50 
50 
,40 
.40 
.30 
.30 
.20 
.20 
.20 
.00 


1.00 

1.00 

1.00 

1.00 

.95 

.90 

.90 

.»0 

.90 

.95 

.95 


0.70 
.70 
.70 
.70 
.75 
.75 
.70 
.85 
1.55 
1.00 
.80 


0.80 
.85 
.85 
.85 
.90 
.90  I 
.85  ' 
.85 
.85  I 
.K"> 
.90  I 


o.aj 

.80 
.80 
.85 
.85 
.85 
.85 
.90 
.90 
.80 
.75 


"No  i-ecord. 
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Mean  daily  gage  height,  in  feet,  of  Pigeon  River,  etc. — Continaed. 


Day. 

1  Jan.    Feb. 

1          1 

Mar.  Apr.  May. 

1 
Jnne.,July.  Aug. 

1 

Sept. 

Oct. 
0,80 

Nov. 

Dec. 

12 

3.10    4.20     1.80 

2.40 

1.60     1.50 

0.85 

aw 

0.70 

13 

3.10     5.70  '  1.80 

2.30 

1.50  .  1.20 

.80 

.80  [    .90 

1.15 

14.. 

3.00     4.80     1.80 

1 

2.20 

1.50  i  1.10 

.80 

.80 

.90 

1.15 

15 

2.80     4.10 
2.70     3.90 

1.70 
1.70 

2.10 
2.10 
2.10 
2.00 

1.50     2.00 
1.60     2.60 

.80 

.85 

1.45 

1.30 

.80 

On 

1.00 

16 

1 

1    — 
.80      .95 

.85  :  1.70 

1.20     1.80 

.95 

17 1 

2.70     3.70     1-70 

1.90 
l.TO 

2.40 
2.00 

.85 

18 

'2.85, 

2.00    3.50 

1.80 

.66 

19 

2.^  1 

2.60     3.50     1.70 

2.00 

1.80 

1.50 

1.00 

.85     1.40 

1.55 

20 

2.86  1 

2.50    3.40     1.70 

1.90 

1.70 

1.40 

.95 

.80     1.10 

1.55 

21 

2.a5  

2.40     3.20     1.70 

1.90 

1.50 

1.30 

.90 

.80     1.00 

1.45 

22 

2.85    

2.50  .  3.20  1  1.70 

1.90 

1.40 

l.HI) 

.85 

.80     1.00 

1.35 

23 

,  2«6| 

10.50    3.10     1.80 

1.90 

1.40 

1.20 

.80 

.80     1.00 

l.SO 

24 

2.85    

5.80     3.10  1  1.80 

1.80 

1.40  >  1.20 

80 

.80 

.95 

1.10 

25 

2.86    

5.00    8.10  1  1.70 

1.80 

1.30  1  1.10 

80 

.80 

.96 

1.15 

26 

2.87    

8.90     3.00     1.80 

1.80 

1.20  ;  1.00 

.80 

.75 

.95 

1.30 

27 

1  2.88  1 

3.80    2.90     1.80 

1 

1.70 

1.20  '  1.00 

.86 

.75 

1.00 

1.20 

08 

2.87    

3.10     2.80  ,  1.80 

1.80 

1.20     1.00 

.80 

.T5 

1.(X) 

1.10 

29 

2.88  ' 

8.50    2.60     1.90 

1.70 

1.20  ;  1.10 

.70 

.75     1.00 

1.05 

80 

2.87  ' 

6.20    2.40     2.00 

1.70 

1.40     1.00 

.70 

.80  1    .95 

1.00 

81 

2.85   

4.20   

2.20 

1.60     1.00 

.80 ; 

1 

.90 

Rating  table  for  Pigeo7i  River  at  Xewjiort,  Tenn.,from  Jammry  1  to  December 

SI,  190S. 


Gage 
height. 

Discharge. 

'  hei^t. 

Discharge. 

Gage 

,  height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^feet. 

Feet. 

Second-feet. 

0.6 

160 

1.6 

7.56 

2.6 

2,090 

8.6 

3,805 

.7 

210 

1.7 

854 

2.7 

2,240 

8.7 

4,000 

.8 

260 

\       ^-^ 

962 

2.8 

2,890 

8.8 

4,195 

.9 

812 

1.9 

1,080 

1      2.9 

2,550 

8.9 

4,390 

1.0 

866 

2.0 

1,210 

,      8.0 

2,710 

4.0 

4,590 

1.1 

420 

1      2.1 

1,350 

8.1 

2,870 

4.1 

4,790 

1.2 

478 

2.2 

1,490 

8.2 

8,050 

4.2 

1 

4,995 

1.3 

538 

2.8 

1,640 

8.8 

8,235 

,      4.4 

5,420 

1.4 

600 

2.4 

1,790 

8.4 

8,425 

4.6 

5,860 

1.5 

670 

'      2.5 

1 

1,940 

8.5 

8,615 

4.8 

6,310 

Table  uncertain  above  4  feet  gage  height.    Differences  from  4.8  feet,  225  per 
tenth. 
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Estimated  monthly  discharge  of  Pigeon  River  at  Newport ^  Tenn.^for  190S, 

[Drainage  area,  WiR  square  miles.] 


MonUi. 


January  1-10  and  18-31 « 

February  1-6  « _.. 

March  3-3 1 « 

April 20.260 


Discharge  in  second  feet. 


Run-off. 


Maximum. 


Minimum. 


May 

June 

July 

August  ... 
September 
Octol)er . . . 
November. 
December  _ 


1,790 

7.^85 

1.080 

2,090 

635 

713 

962 

713 


1,790 
854 
854 
478 
366 
210 
210 
260 
185 


Mean. 

2,470 

3,962 

4,076 

4,704 

1,112 

1,741 

701 

655 

319 

275 

373 

380 


Second- 
feet  per    ,  Depth  in 


square 
mile. 


3.77 

6.05 

6.22 

7.18 

1.70 

2.66 

1.07 

1.00 

.49 

.42 

.57 


inches. 

3.36 

1.35 

6.71 

8.01 

1.96 

2.97 

1.23 

1.15 

.55 

.48 

,64 

.67 


n  No  record  for  missing  days. 


NOUCHUCKY  RIVEB  NEAR  GREENE VTLLE,  TENN. 

This  station  was  established  May  7,  1003,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane.  It  is  located  at  Jones's  bridge,  5  miles  southeast  of 
Greeneville,  Tenn. ,  which  is  the  nearest  railroad  station .  The  standard 
chain  gage,  with  inclosed  scale,  is  nailed  to  wooden  blocks  bolted  to  the 
lower  chord  of  the  bridge  on  the  upstream  side  midway  between  the 
second  and  third  stmts  from  the  right  bank.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  33.63  feet.  The  gage  is 
read  once  each  day  by  G.  H.  Jones.  Discharge  measurements  are 
made  from  the  downstream  side  of  the  two-span  steel  highway  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
left  end  of  the  top  bar  of  the  downstream  hand  rail.  The  channel  is 
straight  for  about  700  feet  above  and  below  the  station.  The  right 
bank  is  high,  but  at  flood  stages  part  of  the  water  will  pass  around 
the  end  of  the  bridge.  The  left  bank  is  high  and  can  never  overflow. 
The  section  is  regular,  and  the  bed  is  composed  of  pebbles  and  small 
stones  and  is  not  subject  to  change.  The  velocity  is  uniform  and 
well  distributed  except  at  extreme  low  water  (below  gage  height  0.50 
foot),  when  the  middle  pier  arid  a  small  bar  of  gravel  and  small  stones 
throw  the  current  toward  both  banks. 

Bench  mark  No.  1  is  a  standard  iron  bench-mark  post  of  the  United 
States  Geological  Survey  set  on  the  left  bank  just  below  the  bridge. 
It  is  5.5  feet  downstream  from  the  left  end  of  the  bridge,  and  is  said 
to  be  above  high-water  mark.  Its  elevation  above  gage  datum  is 
26.80  feet.     Bench  mark  No.  2  is  the  upper  out^r  edge  of  the  outer 
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eyebar  of  the  lower  chord  of  the  bridge,  3.6  feet  to  the  right  of  the 
center  of  the  third  strut  from  the  bank.  The  point  is  marked  by  a 
spot  of  white  paint  and  the  letters  "  B.  M."  Its  elevation  above  gage 
datum  is  32.03  feet. 

The  observations  at  this  st.ation  during  1003  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hj-drographer. 

DiscJiarge  measitrementa  of  Nolich^icky  River  near  Greeneville,  Tenn.,  in  Itnj.j. 


Date. 


Hydrograiiher. 


Gi 

bei^lit. 


Discharge. 


May  7 i  E.  W.  Meyers 

Do ^ do 

July  1 I  B.S.Drane    . 

August  13 -.    M.R.Hall 

September  3 B.  S.  Drane  . . 

October  15 ! do 


Do 


do 


Feet. 
1.48 
1.48 
.01 

.47 
.19 
.01 
.00 


Second-ff  •  t. 
H6t5 


Mean  daily  gage  height^  in  feet,  of  Nolichucky  River  near  Oreeneville,  Term.,  for 

190o\ 


Day 

May. 

1 

June. 
I.  CO 

July. 
0.60 

Aug. 
0.70 

Sept. 
0.20 

Oct. 

Nov. 

De-. 

1 

0.00 

0.00 

0. 10 

2 

1 

3.00 

.50 

.70 

.20 

.00 

.00 

(4 

3 

1 

1.80 

.50 

..80 

.20 

.00 

.0) 

.<v^ 

4 

1 

1.70 

.70 

LOO 

.20 

.00 

.01 

.«e 

5 

1 

1.30 

.60 

.90 

.20 

.00 

.16 

.14 

0 

1.80 

.70 

.80 

.10 

.00 

.15 

.17 

4.. 

2.80 
2.10 

.80 
.70 

.60 
.50 

.10 
.10 

.05 
.10 

.01 
.00 

i*J 

8 

.ul 

9 

1.40 

i.eo 

.60 

.40 

.10 

.20 

.OS 

•ti 

10 

,      1.80 

1.40 

.50 

.30 

.10 

.50 

.06 

.14 

11  

1      1.30 

1.90 

.60 

.60 

.30 

,30 

.01 

.10 

12 

1      1.20 

1.50 

.60 

.70 

.20 

.10 

.06 

-M 

13 

1.30 

1 

1.30 

1.00 

.50 

.20 

.20 

.05 

.10 

U 

l.:» 

1.10 

1.70 

.40 

.10 

.05 

.10 

.:» 

15 

1.40 

1.00 

1.10 

.40 

.10 

.06 

.09 

.m 

16 

1.30 

1.00 

.70 

.50 

.00 

.00 

.10 

JO 

17 

1.10 

.90 

.70 

.60 

.10 

.00 

.50 

-.09 

18 

1.10 

.90 

.70 

1.00 

.80 

.00 

1.60 

11) 

19 

1.00 

.80 

.70 

.70 

.40 

.10 

.80 

-.01 

20 

1.00 

.80 

.60 

.70 

.20 

.13 

.50 

.TO 

21 

i      1.00 

.80 

.50 

.50 

.20 

.00 

.20 

.90 

22 

.90 

1.00 

.50 

.40 

.10 

.01 

.20 

.6") 

23 

90 

•    .80 

.40 

.40 

.10 

.00 

.20 

.40 

34 

90 

1.10 

.40 

.30 

.10 

.00 

.ai 

.19 

26 

80 

.80 

.40 

.30 

.10 

-.01 

.01 

.90 

26 

.80 

.70 

.50 

.30 

.10 

-.03 

.12 

.^) 

27 

.70 

.70 

.40 

.20 

.00 

.00 

.10 

.40 

28 

'        .70 

.80 

.30 

.20 

.00 

—.01 

.04 

.3i 

28 

1        .70 

.80 

.30 

.20 

.00 

-.05 

.<« 

.30 

») 

90 

.80 

.50 

.20 

.(» 

—.05 

M 

.91 

31 

1.10 

1.00 

.20 

.00 
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Rating  table  for  yolichucky  River  near  GreeneviUe,  Tenn.,  from  May  9  to 

December  ,?i,  /.m?. 


QAffe 
heig 


^t.     Discharge.      ^^^      Dincharge.      ^f§^^      Discharge.  '   ^^^^    [  Discharge 


Feet. 
-0.1 

.0 

-t-    .1 
o 

•  aw 

.3 
A 
.5 
.6 


Second-feet. 

313 
388 
469 


«>5j 


640 
746 

a50 
960 


.  i 

.8 
.9 
1.0 
1.1 
1.2 
1.3 
1.4 


Second-feet. 

1,075 
1.200 
1,335 
1,485 
1,645 
1,815 
2,000 
2, 195 


Feet. 
1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 

2.2 


Second-feet.       Feci.      ,  Secimd-feet. 


2,395 
2, 595 
2,800 
3,005 
3,210 
3, 415 
3,620 
3, 825 


2.3 
2.4 
2.5 
2.6 


•i.   i 


2.8 
2.9 
3.0 


4.030 
4. 235 
4,440 
4. 645 
4, 850 
5. 055 
5, 260 
5. 465 


Estimated  monthly  discharge  of  Nolichucky  River  near  Greeneville,  Tenn.,  for 

1903. 
[Drainage  area,  1,090  square  miles.] 


Discharge  in  second-feet. 


Month. 


May  9-31.. 

Jnne 

Jnly 

Angnst  .-_ 
September 
October  .  _ . 
November 
December . 


Maximum. 

2,195 
5, 465 

2,800 
1,485 
1,200 
850 
2, 595 
1,335 


Minimum. 


1 ,  075 
1,075 
649 
557 
388 
350 
388 
312 


Mean. 


1,590 
2, 033 
1,037 
886 
521 
434 
576 
571 


Run-off. 


Second- 
feet  per 
square 
mile. 


Depth  in 
inches. 


1.45 

1.85 
.94  ' 
.81  i 
.47  ; 
.40  I 
.52  ' 
.52 


1.24 
2.06 
1.09 
.93 
.53 
.46 
.58 
.60 


HOLSTON  RIVER    (SOUTH   FORK)    AT  BLUFF   CITY,  TENN. 

This  station  was  originally  established  by  the  United  States  Weather 
Bureau  at  the  highway  bridge  at  Bluff  City,  Tenn.  Readin.a:s  were 
begun  July  17,  1900,  by  the  United  States  Geological  Survey  in  con- 
nection with  the  general  hydrographic  investigation  of  the  Southern 
Apalachian  region.  The  gage,  which  is  the  property  of  the  United 
States  Weather  Bureau,  is  a  4  by  8  inch  timber  bolted  to  the  down- 
stream side  of  the  first  channel  pier  from  the  right  bank.  It  is  read 
once  each  day  by  B.  N.  Edwards.  Discharge  measurements  are  made 
from  the  lower  side  of  the  four-span  highway  bridge  to  which  the  gage 
is  attached.  This  bridge  is  a  short  distance  below  the  Virginia  and 
Southwestern  Railroad  bridge.  The  initial  point  for  soundings  is  the 
end  of  the  guard  rail  on  the  downstream  side  of  the  bridge  over  the 
left  abutment.  The  channel  is  straight  above  the  bridge  for  a  dis- 
tance of  300  feet,  to  the  bridge  of  the  Virginia  and  Southwestern  Rail- 
road.    The  channel  is  straight  for  about  100  feet  below  the  bridge. 
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The  bed  is  rocky  and  permanent.  The  bottom  is  very  rough  and 
rocky  ledges  just  above  and  below  the  bridge  cause  back  currents, 
eddies,  and  sudden  variations  in  the  velocity.  Both  banks  are  high, 
wooded,  and  do  not  overflow.  The  gage  is  referred  to  a  United  States 
Geological  Survey  bronze  bench-mark  tablet  set  in  the  upstream  side 
of  the  capstone  of  the  left  abutment.  When  the  gage  reads  zero  this 
bench  mark  is  20.44  feet  above  the  water  surface.  Its  elevation  above 
sea  level  is  1,389  feet. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  South  Fork  of  Holston  River  at  Bluff  City,  Tenn.^ 

in  7003. 


Date. 


Hydrographer. 


February  9 B.  S.  Drane  . 

March  18 do 

April  1 --_.' I do 

May  9 E.  W.  Myers 

Do ' do 

July  2 - '  B.  S.  Drane  - 

Do do 

August  14 -do 

Do '  M.  R.Hall -- 

September  4 B.  S.  Drane  _ . 

Do -do 

Do -.  ' do 

I 

October  16 -do 

Do ' do 

Do ' do - 

November  21 do _ 


Gaee 
heignt. 


Discharge. 


25Ve*. 

Second-ftet. 

2.10 

1,6(4 

1.55 

1,432 

3.50 

3,522 

1.50 

1,310 

1.50 

1,292 

.40 

375 

.40 

420 

.36 

406 

.37 

310 

.09 

241 

.16 

229 

.11 

225 

.05 

204 

.08 

250 

.07 

192 

.40 

316 

Mean  daily  gage  height,  in  feet,  of  South  Fork  of  Holston  River  at  Bluff  City, 

Tenn,,  for  1903. 


Day. 


Jan.    Feb.   Mar. !  Apr.   May. 'June.  July.;  Aug.  Sept.  i  Oct.    Nov.    Dec. 


1. 
2. 
3. 


5. 
6. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


0.90 

1.04 

5.00 

3.50 

3.40 

O.KO 

0.60 

0.50 

0.40 

0.10 

0.10 

0.00 

1.00  1  1.04 

3.30 

3.10 

3.10 

.80 

.60 

.70 

.30 

.10 

.10' 

.10 

2.00  1  1.03    2.80 

2.90 

1.90 

.80 

.50 

.50 

.20 

.10 

.10 

.00 

3.00  '  3.02     2.40 

4.10 

2.10 

.70 

.fiO 

.50 

.10 

.10 

.10 ! 

.10 

2.80 

4.01  1  2.10 

3.70 

1.80 

.70 

50 

.50 

.20 

.10 

.20  1 

.30 

2.00 

3.90     2.00 

3.00 

1.80 

.70 

.50 

.40 

.20 

.10 

.20 

.20 

1.80 

2.30     1.90 

2.90 

1.60 

.70 

.90 

.40 

.10 

.10 

.20  ' 

.00 

i.ao 

2.40     2.00 

3.80 

1.50 

.70 

.50 

.40 

.10 

.10 

.20, 

.00 

1.10 

2.10     2.10 

4.50 

1.50 

.60 

.40 

.30 

.10 

.30 

.10 

.39 

1.10 

1.90     2.00 

3.70 

1.50 

.60 

.40 

.:» 

.10 

.90 

.10' 

.20 

1.40 

2.60     2.00 

3.00 

1.40 

.90 

..% 

.40 

.20 

.10 

.(»  1 

.00 

1.80 

4.10 

2.40 

2.60 

1.30 

.60 

.60 

.60 

.20 

.10 

.10' 

.00 

1  60 

3.30 

2.40 

2.50 

1.40 

.60 

8.00 

.60 

.20 

.10 

.10' 

.30 

1.40     2.80 

2.10 

2.70 

!.:» 

.60 

2.10 

.50 

.20 

.10 

.10 

.30 

1.40  1  2.30 

2.00 

3  00 

1  20 

.60 

1  ;io 

.50 

.30 

.10 

.10* 

.30 

1.60 

2.50 

1.90 

3  40 

1.10 

.60 

1.00 

.40 

.10 

.10 

.10 

.10 
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Jl/f<i«  daily  gage  height^  in  feet,  of  South  Fork  of  Holston  Rirer^  etc. — Continued. 

"i 
Feb.  Mar.  Apr.  >  May.  June.  July. 


Day. 

Jan. 

17 

l.:3U 

18 

1.10 

19 

1.10 

tf) 

.90 

21 

1.00 

-£\ 

1. 00 
.90 

24 

.90 

25 

1.00 

2« 

.90 

27 

.90 

2S 

29 

.90 
1.3U 

:*) 

31 

1.80 
1.00 

9.40 
5.30 
3.80 
8.00 
2.70 
2.40 
2.80 
2,00 
1.80 
1.00 

i.eo 

8.00 


1.70  3.10 
l.flO  2.80 
1.50  2.00 
1.20  2.  SO 
1.30  2.60 
3.3r)  '  2.20 
7.50  ,  2.10 
0.80  2.00 
4.20  2.10 
3.80  4.20 
2.80  4.40 
2.50  i  4.40 
2.80     3.00 


2.20 
4.10 


3.60 


1.10 

1.10 

1.10 

1.00 

1.00 

1.00 

.90 

.90 

.80 

.80  I 

.80  ' 

.70  I 

.70 

.80 

.80 


.00 
.00 
.00 
.00 
.50 
.50 
.50 
.40 
.40 
.40 
.00 
.00 
.70 
.70 


.80 
.70 
.00 
.00 
.00 
.00 
.50 
.40 
.40 
.40 
.20 
.20 
.10 
.10 
.40 


Aug.  Sept. 


Oct.  I  Nov. 


I 


.30 
.70 
.40 
.40 
.40 
.40 
.40 
.30 

.a) 

.10 
.10 
.10 
.10 
.20 
.40 


.20 
.20 
.20 
.20 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 


.10 
.10 
.10 
.10 
.10 
.10 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.tt) 

.10 


Dei\ 


1.80 

2.00 

1.20 

.70  I 

.50 

.30 

.:« 

.30 

.;« 
.;«) 

.00 
.10 

.20 


.10 
.10 
.00 
.70 
1.60 
1.00 
.00 

.to 

1.50 

1.50 

1.00 

.90 

.80 

.00 


Mating  table  for  South  Fork  of  Holston  River  at  Bluff  City,  Tenn. ,  from  January  i, 

to  December  SI,  1903, 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 

height. 

F^et. 

,      Feet. 

0.0 

176 

2.4 

.1 

213 

2.5 

.2 

253 

:      3.6 

.3 

304 

1 

2.7 

.4 

366 

2,8 

.5 

433    1 

2.9 

.6 

503 

3.0 

.7 

576 

3.1 

.8 

654 

3.2 

.9 

737 

3,3 

1.0 

825 

,      3.4 

1.1 

915 

1      3.5 

1.2 

1,010 

3.6 

1.3 

1,105 

3,7 

1.4 

1,200 

3.8 

1.5 

1,300 

3.9 

1.6 

1,400 

4.0 

1.7 

1,500    1 

4.1 

1.8 

1,600 

4,2 

1.9 

1,700 

4.3 

2.0 

1,800 

1      4,4 

2.1 

1,905 

,      4.5 

2.2 

2,015 

4.6 

2.3 

2,125 

'      4.7 

Second-feet. 
2,235 

2,345 

2, 455 

2,570 

2,685 

2,800 

2,915 

3,030 

3,145 

3,260 

3, 375 

3,490 

.     3, 605 

3,720 

3,840 

3,970 

4,110 

4,270 

4,440 

4,620 

4,810 

5,020 

5, 250 

5, 500 


Gage 
height. 

Feet. 
4.8 

4.9 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

6.0 

6.1 

6.2 

6.8 

6.4 

6.5 

6.6 

6.7 

6.8 

6.9 

7.0 

7.1 


Discharge. 


Second-feet. 
5,760 

6,030 

6,320 

6,630 

6,950 

7,290 

7,650 

8,030 

8,430 

8,840 

9,260 

9,680 

10,100 

10, 520 

10, 940 

11,360 

11,780 

12,200 

12,620 

13,040 

13,460 

13,880 

14,300 

14, 720 


Gage 
height. 

Feet. 
7.2 

7.3 

7.4 
7.5 
7.6 

7.7 
7.8 
7.9 
8.0 
8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.4 


Discharge. 


Second-feet. 
15, 140 

15,560 

15,980 

16,400 

16,820 

17, 240 

17,660 

18,080 

18,500    I 

18,920 

19,340 

19,760 

20, 180 

20,600 

21,020 

21,440 

21,8G0 

22, 280 

22,700 

23, 120 

23, 540 

23, 960 

24, 380 


I 


Above  5.70  feet  gage  height  rating  table  same  as  1900-1902. 
IRE  98—04 19 
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Estimated  monthly  discharge  of  South  Fork  of  Holston  River  at  Bluff  City^ 

Tenn,,for  190S, 

[Drainage  area,  888  square  miles.] 


Month. 


January  .. 
February  . 

March 

April 

May 

June 

July 

August  --. 
September 
October . . . 
November 
December . 


Discbarge  in  second-feet. 


Run-off. 


Maximum. 

Minimum. 

Mean. 

Second- 

feet  per 

square 

mile. 

'Depth  in 
iDclie». 

2,915 

737 

1,196 

1.44 

1.66 

24,380 

825 

3,319 

4.01 

A.\i^ 

16,400 

1,010 

3,110 

3.76 

4.35 

5,020 

1,800 

3,127 

3.78 

4  22 

3,375 

576 

1,166 

1.41 

1.63 

737 

366 

522 

.63 

.70 

2,915 

213 

593 

.72 

..S:i 

576 

213 

366 

.44 

.51 

366 

213 

237 

.29 

.32 

304 

176 

209 

.25 

.29 

1,800 

176 

364 

.44 

.49 

1,300 

176 

447 

.54 
1.48 

.62 

24, 380 

176 

1.221 

19. 7S 

WATAUGA  RIVER  NEAR  BLIZABETHTON,   TENN. 

This  station  was  established  May  11, 1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane.  The  station  is  located  on  the  Virginia  and  South- 
western Railroad  bridge  at  Siam,  about  4  miles  from  Elizabethton, 
Tenn.  The  standard  inclosed  chain  gage  is  located  on  the  down- 
stream side  of  the  middle  span  on  the  inside  of  the  guard  rail.  The 
zero  of  the  scale  is  opposite  a  point  142  feet  from  the  initial  point  for 
soundings.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  22.66  feet.  It  is  read  once  each  day  by  J.  B.  Xave. 
Discharge  measurements  are  made  on  the  lower  side  of  the  bridge,  to 
which  the  gage  is  attached.  This  bridge  crosses  the  river  at  an  angle 
of  14°  with  the  normal  to  the  direction  of  the  current.  The  initial 
point  for  soundings  is  the  top  of  the  first  bolt  on  the  downstream  guard 
rail  over  the  middle  of  the  left  abutment.  The  channel  is  straight 
for  1,000  feet  above  and  below  the  station.  The  right  bank  is  high 
and  will  overflow  only  at  flood  stages.  All  water  will,  however,  pass 
under  the  bridge  and  the  trestle  approach.  The  left  bank  is  a  i^er- 
pendicular  masonry  abutment  and  will  not  overflow.  The  section 
underneath  the  bridge  is  smooth  and  consists  of  sand,  silt,  and  some 
small  rocks,  and  does  not  appear  to  be  shifting.  At  ordinary  stages 
the  channel  is  divided  into  three  parts  by  the  bridge  piers.  At  flood 
stages  there  is  an  additional  flood  channel  on  the  right  bank.  X 
shallow  stretch  1,000  feet  below  the  bridge  makes  the  current  under 
the  bridge  sluggish  at  low  stages.     Bench  mark  No.  1  is  a  standard 
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copper  bolt  set  in  the  cnp  of  the  abutment  on  the  left  bank,  upstream 
side  of  the  bridge.  When  the  gage  reads  zero  its  elevation  is  21.11 
feet  above  the  water  surface.  Bench  mark  No.  2  is  the  upper  edge 
of  the  plate  connecting  the  lower  bracing  system  with  the  lower  chord 
and  floor  beam  opposite  the  middle  of  the  gage  box  on  the  downstream 
side  of  the  bridge.  This  floor  beam  is  the  fourth  from  the  left  end 
of  the  middle  span.  When  the  gage  reads  zero  its  elevation  is  19.60 
feet  above  the  water  surface.  During  the  summer  and  fall  of  1902  a 
line  of  levels  was  run  from  Carter's  station^  Tennessee,  near  the 
month  of  the  river,  to  a  point  near  Shnlls  mill,  in  North  Carolina, 
near  the  head  of  the  riv^er,  locating  the  water  powers  of  this  stream. 
These  powers  are  numerous  and  of  considerable  magnitude,  but  at 
present  are  comparatively  inaccessible  and  hence  not  commercially 
available. 

The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Watauga  River  near  Elizabethtony  Tenn. ,  in  J9C)3, 


Date. 


Hydrc^rapher. 


May  11 E.  W.  Myers 

July3 B.  S.  Drane. 

August  15 M. R.Hall- -- 

Do B.  S.  Drane. 

September  5 do 

Do do 

October  17 do 

November  28 do 

February  10 E.  W.  Myers 


height. 


Feet. 
2.00 
1.61 
1.38 
1.38 
1.25 
1.25 
1.20 
1.26 
2.80 


Discharge. 


Second'/eet. 
665 
234 
328 
205 
247 
226 
204 
214 
1 ,  095 


Mean  daily  gage  height^  in  feet,  of  Watauga  Rh^er  near  Elizahethton,  Tenn., 

for  1903, 


Day. 

May. 

1 

2 

.3 

A. 

5 

6 

4....... --                  -             -         

8 

- 

9 

10 1 

11 

1.95 

12 

1.95 

13 

1.90 

14 

2.00 

15 

1.95 

July. 


1.80 

1.75 

1.90 

1.65 

1.80 

1.66 

1.86 

1.75 

1.80 

1.75 

2.45 

1.76 

2.70 

1.85 

2.80 

1.70 

2.05 

1.56 

2.00 

1.65  . 

1.90 

1.65 

2.00 

1.60 

1.85 

3.00 

1.80 

8.00 

1.75 

2, 10  ; 

l11«. 

Sept. 

L55 

1.80 

1.75 

1.26 

2.20 

1.26 

1.75 

1.80 

2.20 

1.25 

1.90 

1.20 

1.70 

1.20 

i.eo 

1.20 

1.50 

1.20 

1.45 

1.20 

1.60 

1.60 

1.65 

1.40 

1.50 

1.25 

1.40 

1.20 

1.40 

1.20 

Oct. 

Nov. 

1.15 

1. 15  ' 

1.15 

1.15 

1.10 

1,20 

1.10 

1.25 

1.10 

1.45 

1.10 

1.45 

1.10 

1.36  , 

1.20 

1.20  ' 

1.70 

1.20  ' 

1.80 

1.20 

1.25 

1.20  , 

1.20 

1.20 

1.20 

Lis; 

1.15 

1.20 

1.15 

1.20  1 

Dec. 


1.20 
1.20 
1.20 
1.20 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 
1.20 
1.40 
1.25 
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Mean  daily  gage  height,  in  feet,  of  Watauga  River,  etc. — Continued. 


Day. 


May.  ,  June. 


16. 
17. 
18- 
19. 
20. 
21. 
22. 
Zi. 
24. 
25. 
%). 
27. 
28. 
29. 
30. 
31. 


1.96 
1.85 
1.80 
1.85 
1.80 
1.80 
1.80 
1.75 
1.70 
1.70 
1.70 
1.65 
1.65 
1.65 
1.75 
1.80 


1.75 
1.70 
1.65 
1.80 
1.60 
1.65 
1.&5 
1.65 
1.70 
1.60 
1.50 
l.«) 
1.80 
2.10 
1.95 


July. 

1.80 
1.75 
1.70 
1.60 
1.65 
1.55 
1.55 
1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
1.35 
L40 
1.50 


Aug.      Sept. 


1.35 
1.40 
1.40 
1.35 
1.35 
1.35 
1.30 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.20 
1.26 
1.30 


1.20 
1.85 

i.eo 

1.35 
1.25 
1.25 
1.25 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.15 


Oct. 

1.15 
1.20 
1.30 
1.3D 
1.25 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.15 
1,20 


Nov. 

1.20 
l.ZO 
2.20 
1.50 
1.30 
1.30 
1.25 
1.25 
1.25 
1.25 
1.25 
1.20 
1.15 
1.20 
1.20 


Dec. 


l-l.-> 

in 

1  15 

].]:> 
1  ■«• 
:».»•> 

1  ri» 
1.4'» 
l.W 
1.4.i 
2.1" 
1  4-» 
17* 
l.--ii 

l.'i*» 
l.:ii 


Rating  table  for  Watauga  River  near  Elizabethton,  Ten n,,  from  May  11  to 

December  31,  1903, 


h?S\.     Di^l^arge. 


Feet. 
1.1 
1.2 
1.3 
1.4 
1.5 


Second-feet. 
200 
231 
273 
323 
376 


Gage 
heigbt. 

Feet. 
1.6 
1.7 
1.8 
1.9 
2.0 


Discharge. 


Second-feet. 
430 
485 
540 
596 
652 


Gage 
height. 


Feet. 
2.1 
2.2 
2.3 
2.4 
2.5 


Discharge. 
Second-feet. 

708 
765 
822 
879 
936 


Gage 
height. 

Feet, 
2.6 
2.7 
2.8 
2.9 
3.0 


Discharge. 
Second-fret. 

993 
1.050 
1,107 
1,164 
1,221 


Lower  part  of  curve  is  uncertain  on  account  of  low  velocity  of  stream. 

Estimated  monthly  discharge  of  Watauga  Rit*er  near  Elizabethton^  TWin.,  for 

1903. 
[Drainage  area,  408  square  miles.] 


Month. 


May  11-31 

June  - 

July 

August  .. 
September 
Octo'.jer  _  - 
November 
December 


Bun-off. 


Second- 
feet  per    .  Depth  in 
square     i    ixich*^ 
mile. 


1.33 

1.40 

1.20 

.90 

.66 


0  4 


66 
74 


l.i»4 

l.oT 
l.:^s 

IJH 
.73 
.06 
.74 
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MISCELLANEOUS  MEASUREMENTS  IN  TENNESSEE   RIVER   DRAINAGE 

BASIN. 

Valley  River. — The  following  discharge  measurements  were  made 
on  this  stream : 


I 


Discharge  measurementa  of  Valley  River  at  Murphy,  N.  C. 

Gage 
leiKul 
lwaa» 
gage. 


Date. 


Gage 
mitL     DiBcharge. 


Angnst  27  . 

Do 

December  4 


Feet.  Second-feet. 

5. 0  63 

5. 0  84 

4.0  I  58 


Figlitingtown  Creek. — This  stream  was  measured  at  wagon  bridge 
7  miles  northwest  of  Blueridge,  Ga.  The  bench  mark  is  top  of 
bridge  floor  at  right-bank  pier,  downstream  side  of  bridge. 

Discharge  measurevwnts  of  Fightingtown  Creek  at  wagon  bridge  7  miles  norih- 

west  of  Blueridge,  Ga.,  1903, 


Date. 


Height  of  bench  mark  above  water. 


Discharge. 


I  Feet.  '  Second-feet. 

July  16.: -.    9.60  below  B.M |  132 

July  19 9.80  below  B.  M 114 

August  13. 79 

December  7 Measured  at  mouth  of  creek,  G.  H.  McCays,  0.53.  i  61 


Litile  Tennessee  River, — At  wagon  bridge  at  McGhee,  Tenn.,  this 
stream  was  discharging  2,103  second-feet  on  August  24,  1903,  when 
the  water  surface  was  38.48  feet  below  top  of  upstream  end  of  first 
crossbeam  from  left-bank  pier. 

Other  streams. — The  following  miscellaneous  measurements  have 
been  made  in  the  Tennessee  River  drainage  basin : 

Miscellaneous  measurevients  in  Tennessee  River  drainage  basin. 


Date. 


Str^m. 


Locality. 


July  20 
Aug.  11 
Aug.   12 

Dec.     2 
Do... 


Discliarge. 


Big  Spring '  Tuscmnbia,  Ala 


Aug.  27 
Dec.  2 
Do.. 
Dec.  5 
Dec.     9 


Hampton  Creek 
Charley  Creek. . 


do 
do 


Mineralbluff ,  Ga 

Green's  mill,  near  Blueridge, 
Ga. 

do. 

One-half  mile  below  Green's 
mill,  near  Blue  Bidge,  Ga. 

Hanging  Dog  Creek Murphy,  N.  C 

do I do 

Weaver  Creek !  Near  Blueridge,  Ga 


Martins  Creek 
Ellijay  River . 


Murphy,  N.  C 
Ellijay,  Ga... 


Second-feet. 
177.0 
73.0 
14.0 


3.5 
3.2 

48.0 

26.0 

3.7 

4.0 

6.07 
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YAZOO  Rr\TER  DRAINAGE  BA8IK. 

Yazoo  River  rises  in  the  northwestern  part  of  Mississippi.  It  flows 
soath  just  west  of  the  central  portion  of  the  State  and  enters  the 
Mississippi  River  just  above  Vicksburg.  The  United  States  Geolog- 
ical Survey  is  maintaining  a  station  on  this  river  at  Yazoo  City  under 
the  direction  of  M.  R.  Hall. 

YAZOO   RIVER  AT  YAZOO   CITY,   MISS. 

A  gage  has  been  maintained  at  this  point  by  the  Engineer  Corps  of 
the  Army.  It  was  replaced  in  1901  by  a  new  gage  rod  in  three  sec- 
tions, marked  with  brass  figures  and  brass  tacks,  the  sections  being 
placed  as  follows:  The  lowest,  marked  from  —3  to  +4.5  feet,  is 
attached  to  the  protecting  work  of  the  bridge;  the  middle  section, 
marked  from  4.5  to  18.5  feet,  is  attached  to  the  piling  that  protects 
the  bridge  pier;  the  uppermost  section,  continuing  the  graduation  up 
to  32.3  feet,  is  on  a  post  under  the  approach  to  the  bridge.  The 
highest  known  water  occurred  in  1882,  reaching  a  gage  height  of  36.5 
feet;  the  lowest  occurred  on  October  15  to  17  and  20  to  22,  1896,  with 
a  gage  height  of  —2.8  feet.     The  danger  line  is  at  25  feet. 

Discharge  measurements  are  made  from  the  highway  bridge  con- 
sisting of  one  span  of  85  feet,  a  turn-span  of  190  feet,  an  approach  on 
the  right  bank  of  about  100  feet,  and  on  the  left  bank  of  about  IjSCJ 
feet.  This  is  the  bndge  to  which  the  gage  is  attached,  and  is  located 
one-half  mile  northwest  from  the  Illinois  Central  Railroad  station  in 
Yazoo  City.  The  initial  point  for  soundings  is  the  end  of  the  iron 
bridge  on  the  left  bank,  downstream  side.  The  channel  is  straight  for 
about  3,000  feet  above  the  station  and  is  curved  for  about  2,000  feet 
below.  The  current  is  moderately  rapid.  As  this  stream  is  con- 
nected with  the  Mississippi  River  both  above  and  below  the  station,  it 
is  influenced  by  the  stage  of  that  stream  to  the  extent  that  high-wat-er 
measurements  are  of  no  value.  The  bed  is  of  sand  and  mud  and  is 
subject  to  some  change.  The  right  bank  is  high,  but  overflows  for 
several  hundred  miles  at  extreme  floods;  the  left  bank  is  high  and 
overflows  to  the  foot  of  the  hill  about  one-half  mile  from  the  river. 
There  ai'e  trees  along  both  banks. 

A  bench  mark  was  established  on  the  top  of  the  upstream  cylinder 
of  the  second  pier  from  the  left  bank,  at  a  distance  of  85  feet  from  the 
initial  point  for  soundings,  which  is  on  the  downstream  end  of  iron 
bridge  on  the  left  bank.  The  elevation  of  the  mark  is  35.85  feet 
above  the  zero  of  the  gage.  Other  important  bench  marks  in  Yazoo 
City  are  the  following:  P.  B.  M.  12,  Yazoo  City,  is  a  copper  bolt  in 
stone  under  ground,  surmounted  by  an  iron  pipe  and  cap,  in  the 
north  corner  of  the  county  court-house  yard.  It  is  44.1  feet  above 
the  zero  of  the  gage  and  116.2  feet  above  mean  sea  level.  P.  B.  M. 
13,  Yazoo  City,  is  a  copper  bolt  in  stone  under  ground,  surmounted 
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by  au  iron  pipe  and  cap,  in  the  north  comer  of  the  public  school  yard, 
near  Washington  and  Main  streets.  It  is  29.2  feet  above  the  zero  of 
the  gage  and  101.3  feet  above  mean  sea  level.  The  observer  is  P.  C. 
Battaille.  Daily  gage  heights  are  furnished  by  the  Weather  Bureau. 
The  observations  at  this  station  during  1903  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Yazoo  River  at  Yazoo  City,  Miss, ,  in  1903. 


Bate. 

Hydrographer. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet, 

July  13 
Septeml 

J.  M-  Giles 

5.80 

4,755 
1,623 

)er23 

( 

lo  ... 



1 
1 

2.00 

Mean  daily  gage  height,  in  fe 

cf,  of  Yazoo  River  at  Yazoo  City,  Miss,,  for  190S, 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct.       Nov. 

Dec. 

1 

16.40 

17.  ao 

24.10 

28.60 

22.00      6.70 

16.90 

-0.60 

0.60 

-2.20      -2.60 

-2.20 

2 

18.00 

17.20 

24.20 

28.60 

21.80      6.50 

16.80 

-  .60 

.40 

-2.20      -2.60 

-2.10 

3 

18.00 

19.00 

24.40 

28.60 

21.40      6.70 

16.60 

-  .60 

.20 

-2.20     -2.50 

-2.10 

4 

18.10 

19.00 

24.60 

28.60 

21.00      7.40 

16.00 

-  .50 

-  .40 

-2.20      -2.50 

-2.10 

,5 

18.40 

18.50 

24.70    28.70 

20.70      8.30 

15.50 

-  .50 

-.60 

-2.80 

-2.60     -2.20 

G 

18.70 

18.20 

24.80     28.70 

20.80  1    9.20 

14.80 

-  .40 

-.90 

-2.30 

-2.60     -2.30 

7-. -_.... 

18.00 

19.70 

24.(0  '  28.70 

20.00     10.00 

13.90 

-  .30 

-1.00 

-2.30      -2.60 

-2.30 

8 

19.00 

22.40 

25.20 

28.70 

19.80     10.90 

12.50 

-.20 

-1.20 

-2.30      -2.60 

-2.30 

9 

19.00 

21.90 

25.30 

28.60 

19.50  ,  11.50 

11.00 

-  .10 

-1.30 

-2.30 

-2.50 

-2.80 

10 

19.00 

21.80 

25.40 

28.50 

19.20  '  12.40 

9.60 

-  .10 

-1.40 

-2.30 

-2.50     -2.80 

11 

19.40 

22.40 

26.80 

28.40 

19.00     18.00 

8.20 

1.00 

-1.50 

-2.30 

-2.60  !  -2.30 

12 

19.40 

22.00 

25.90 

28.30 

18.40  ,  13.50 

6.90 

1.00 

-1.60 

-2.40  ,    -2.40     -2.40 

13 

19.30 

21.90 

26.00 

28.20 

18.50     14.10 

6.00 

.90 

-1.70 

-2.40      -2.30     -2.30 

U 

19.30 

21.90 

26.20 

28.00 

18.00 

14.70 

5.00 

.90 

-1.70 

-2.40      -2.20  '  -2.20 

15 

19.80 

22.00 

26.40 

27.80 

17.50 

15.00 

4.00 

1.40 

-1.70 

-2.40      -2.10  i  -2.20 

16 

19.20 

23.10 

28.50     27..50 

16.90 

15.50 

8.50 

1.60 

-1.80 

-2.40      -2.00  1  -2.20 

17 

19.00 

23.40 

26.60    27.20 

16. 2r) 

15.80 

2.80 

1.80 

-1.80 

-2.40      -1.90  1   -2.20 

18 

19.00 

2a  30 

26.80 

26.00 

15.50 

16.00 

2.40 

1.80 

-1.80 

-2.40  '    -1.90     -2.10 

19 

18.90 

28.90 

26.90 

26.60 

14.50 

16.20 

2.00 

2.00 

-1.80 

-2.40 

-2.10     -2.00 

20 

18.80 

23.30 

27.00 

26.30 

13.40 

16.  .30 

1.80 

2.50 

-2.00 

2.40 

-2.10     -1.80 

21 

18.60 

23.30 

27.20 

25.90 

12.00 

16.40 

1.50 

1.80 

-2.00 

-2.40      -2.20     -1.60 

22 

18.40 

23.40 

27.60 

25.50 

1080 

16.50 

1.20 

1.60 

-2.10 

-2.40  1    -2.80 

-1.40 

23 

18.10 

23.60 

27.60 

25.00 

9.50 

16.60 

1.00 

1.60 

-2.20 

-2.40 

-2.80 

-1.20 

24 

18.00 

23.60 

27.80 

24.70 

8.80 

16.70 

.80 

1.5a, 

^-2.20 

-2.40  '    -2.30 

-  .20 

26 

17.80 

23.60 

27.90 

24.80 

8.20 

16.90 

.60 

1.50 

-2.20 

-2.40  ,    -2.30 

.80 

26 

17.60 

23.70 

28.00 

23.90 

7.80 

17.00 

.50 

1.50 

-2.20 

-2.40      -2.30 

1.60 

27 

17.50 

28.80 

28.20 

28.50 

7.60 

17.10 

.40 

1.40 

-2.20 

-2.40  1    -2.30 

1.90 

28 

17.80 

24.10 

28.80 

23.00 

7.50 

17.10 

.00 

1.30 

-2.20 

-2.40 

-2.30        2.10 

29 

17.60 

28.40 

22.80 

7.40 

17.10 

-    .20 

1.20 

-2.20 

-2.40 

-2.30 

2.80 

30 

17.60 

28.50 

22.50 

7.20 

17.10 

-    .40 

1.00 

-2.20 

-2.40 

-2.30 

2.50 

31      . 

17.40 

28.00 

6.90 

-    .50 

.80 

-2.40 

2.60 
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Rating  table  for  Yazoo  River  at  Yazoo  City,  Miss. ,  from  January  1 1o  December 

31,  1903. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
1  height. 

1 
Discharge. 

Gage 
height. 

1 
Discharge. 

1 

Gage 
height. 

1 
Discharge. 

Feet. 

1 

'      Feet. 

Second-feet. 

Feet. 

Second-feet.  \ 

Feet. 

Secand-ffrt. 

-2.5 

1,730 

•4 

2,440 

5.0 

4, 440     1 

15.0 

14.  mv) 

2.4 

,  750 

1 

.0 

2,500     1 

5.2 

4, 580     ' 

15.5 

u.riOi) 

-2.3 

,770 

'        .8 

1 

2, 560 

5.4 

4,720 

16.0 

15.  (XN) 

-2  ^ 

' 

,790 

,       1.0 

2,620 

5.6 

'      4, 860     ' 

16.5 

15.  ryoo 

-2. 1 

■*■ 

,810 

'       1.2 

2,690 

5.8 

5, 000     ' 

17.0 

16,000 

-2.0 

830 

;  1.4 

2,760 

6.0 

1      5, 150     ' 

17. 5 

16.500 

-1.9 

.  850 

'      1.6 

1 

2, 830 

6.5 

5, 550     1 

18.0 

17,000 

1.8 

870 

1.8 

2,900   ; 

7.0 

6, 000     1 

18.5 

17.500 

-1.6 

915 

'       2.0 

2, 970 

7.5 

6, 500     1 

1 

19.0 

18,000 

-1.5 

,940 

0  ♦> 

3. 050 

8.0 

7, 000 

19.5 

18,500 

-1.4 

,965 

2.4 

3.130 

.8.5 

7. 500   : 

20.0 

19,000 

1.3 

.990 

2.6 

3,210 

9.0 

8, 000     ' 

20. 5 

19,300 

'    -1.2 

2 

,015 

2.8 

3, 300     ' 

9.5 

8,500     ■ 

21.0 

'     20,000 

1    ~^'^ 

2 

,040 

\      3.0 

3,390     1 

10.0 

9,000     ' 

22.0 

,     21,000 

1    -1.0 

2, 

,065 

1      3.3 

3, 480     1 

10.5 

9,500 

23.0 

22,000 

.9 

2, 

,090 

!      3.4 

1 

3, 570 

11.0 

10,000 

24.0 

23,000 

-  .8 

2. 

,115 

3.6 

1 

3, 660     ! 

11.5 

10,500     1 

25. 0 

24,000 

1  --  .7 

2, 

,140 

,      3.8 

3, 760 

12.0 

,    11,000   i! 

26.0 

25,000 

.6 

2 

,165 

'      4.0 

1 

3, 870 

12.5 

11,500     ', 

27.0 

26.000 

-  .4 

2 

,215 

1      4.2 

3, 980 

13.0 

,     12,000    i| 

25.0 

27,000 

1    -  .2 

2 

,265 

4.4 

4,090     ' 

13.5 

'     12,500    i| 

29.0 

38,000 

-  .0 

2 

.320 

:  4.6 

4,200 

14.0 

'     13,000    ; 

1 

1 

.2 

2 

,380 

'       4.8 

1 

4, 320 

1 

14.5 

18.500     1, 

1 

Rating  table  for  1903  same  as  1902. 
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Estimated  monthly  discharge  of  Yazoo  River  at  Yazoo  City,  Miss.,  for  19u3. 

[Drainage  area,  8.5Hi)  aqaare  mile^.] 


DiHcharKe  in  s<M'ond-feet. 


Run-off. 


Month. 


I  Maximum. 


Minimum. 


January  _ . 
Febrnarv  . 

March 

April 

May 

June 

Jnly 

August  ... 
Septeml>er 
October  . . . 
November 
December. 


18, 400 

23, 100 

27,600 

27, 700 

21,000 

16, 100 

15,900 

8,170 

2,470 

1,790 

l,8r)0 

3, 170 


ir),400 

16,200 

23, 100 

21, TOO 

5,910 

5,  ooO 

2,190 

2,165 

1,790 

1,750 

1,7  0 

1,750 


Mean. 


17,432 

20, 807 

25,442 

25, 753 

14, 075 

12,610 

6, 549 

2, 593 

1,953 

1,760 

1,767 

2,089 


8ec"ond 

feet  per 

sc^uare 

mile. 

Depth  in 
inches. 

2.03 

2.31 

2. 43 

2. 53 

2.97 

3.42 

3. 00 

3. 35 

1.64 

1.89 

1.47 

1.64 

.76 

.88 

.30 

.35 

.%i 

.26 

.21 

.24 

.21 

.23 

.24 

.28 

The  year 27, 700 


1,730         11,068 


1.29 


17.41 


BIG  BliACK  RIVER   DRAINAGE  BASIN. 

MISCELLANEOUS  MEASUREMENTS. 

Big  Black  River  was  measured  at  the  Illinois  Central  Railroad  tres- 
. tie  at  Morey,  Miss.,  on  July  13,  when  it  had  a  discharge  of  491  second- 
feet.  The  bench  mark  is  tlie  downstream  end  of  cap,  110  feet  from 
Ifeft-bank  end  of  trestle,  and  the  water  surface  was  25.25  feet  below 
bench  mark. 

On  July  14  the  same  stream  was  measured  at  Illinois  Central  Rail- 
road trestle,  1  mile  north  of  Way,  Miss.  The  bench  mark  is  down- 
stream end  of  cap,  240  feet  from  north  end  of  trestle.  Water  surface 
was  15.75  feet  below  bench  mark,  and  the  discharge  was  1,391  second- 
feet. 
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AgrlooU,  Ga.  Page. 

Little  Ogeecbee  Riyer  near 

discharge 80 

Ogeechee  River  near: 

discharge 80 

Alahama  River  at— 

Montgomery,  Ala.: 

description 134-135 

gagehelghts 186 

Selma,  Ala.: 

description 131-138 

discharge 132 

discharge,  monthly 134 

gagehelghts l9St 

raUngtaUe 133 

Alhany,  Oa. 

Flint  River  at: 

description lOS-lOT 

discharge 107 

discharge,  monthly 108 

gagehelghts 107 

rating  table 107 

Kinchafocnee  Creek  near: 

description 10C» 

discharge 109 

discharge,  monthly Ill 

gagehelghts 109-110 

rating  table 110 

Mnckalee  Creek  near: 

description Ill 

discharge 112 

discharge,  monthly 113 

gagehelghts 112 

rating  table 113 

Alcovy  River  near— 

Covington,  (H.: 

description 99-100 

discharge 100 

discharge,  monthly 102 

gagehelghts lOO-lOl 

rating  table 101 

Alderson,  W.  Va. 

Oreenbrier  River  at: 

description 248-249 

discharge 249 

gagehelghts 249-260 

Alexander,  Ala. 

HlUabee  Creek  near: 

description 139 

discharge 140 

discharge,  monthly 141 

gage  heights 140 

rating  table 141 


Allegheny  River  at—  Page. 

Redhonne,  N.  Y.: 

description 240-«41 

discharge 241 

gagehelghts 241 

Allegheny  River  drainage  basin: 

description 240 

gaging  stations 240-JB42 

Almon,  Qa. 

Tellow  River  near: 

discharge 106 

Alston,  S.  C. 

Broad  River  (of  the  Carolinas)  at: 

description 48 

discha^^ 48 

discharge,  monthly 61 

gage  heights 49 

ratingtable 60 

Altamaha  River  drainage  basin: 

description 80-81 

gaging  stations 81-104 

Apalachicola  River  drainage  basin: 

description 104-106 

gaging  stations 1..  106-128 

Appalachee  River  near— 
Buckhead,  Ga.: 

description 90-91 

discharge 91 

discharge,  monthly 92 

gage  heights 91 

ratingtable 92 

Ararat  River  at— 
Mount  Airy,  N.  C: 

discharge 38 

Aagnsta,  Ga. 

Savannah  River  at: 

description 67 

discharge 58 

discharge,  monthly 69 

gagehelghts 58 

ratingtable 69 

B. 
Banning,  (H. 

Snake  Creek  near: 

discharge 128 

Belmont,  N.  C. 

Catawba  River  at: 

discharge .-. 66 

Bemer,  Ga. 

Ocmnlgee  River  near. 

discharge 102 

Big  Black  River  at— 
Morey,  Miss.: 

discharge 297 

299 


300 
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Big  Black  River  at— Continued.  Pagre. 

Way,  Miss.: 

discharge 297 

Big  Black  River  drainage  basin: . 

description 297 

Big  Rockflsh  Creek  at— 

McNeils,  N.C.: 

discharge 30 

Big  Spring  at— 

Tuscumbia,  Ala.: 

di-icharge 29:^ 

Black  River  near— 

Melrose,  Wis. : 

description 183 

discharge 18i 

gage  heights IH 

Black  River  drainage  basin: 

description 183 

gaging  stations 1RMH4 

Black  Warrior  River  at  and  near- 
Cordova,  Ala.: 

description 161 

discharge 162 

discharge,  monthly Iff3 

gage  heights 162 

rating  table 163 

Tuscaloosa,  Ala.: 

description ir>9-H'i<) 

dibcharge 161) 

gage  heights 160 

Black  Warrior  River  ( Locust  Fork )  at— 

Palos,  Ala.: 

description 164 

discliarge 165 

discharge,  monthly 166 

gage  heights 165 

rating  table 166 

Blueridge,  Ga. 

Charley  Creek  near: 

discharge 283 

Fightingtown  Creek  near: 

discharge 293 

Toccoa  River  near: 

description 258 

gage  heights 258 

rating  table 259 

Bluff  City,  Tenn. 

South  Fork  of  Holston  River  at: 

description 287-288 

discharge iS8S 

discharge,  monthly 290 

gage  heights 288-389 

rating  table 289 

Bridgeton,  Ala. 

East  Cahaba  River  near: 

discharge 170 

Brier  Creek  near— 

Waynesboro,  Ga.: 

discharge 70 

Broad  River  (of  the  Carolinas)  at— 

Alston,  S.  C: 

description 48 

discharge 48 

discharge,  monthly .51 

gage  heights 49 

rating  table 50 

Carlisle,  B.C.: 

discharge 55 


Broad  River  (of  Georgia)  near—  P»Pt. 

Carlton,  Ga.: 

description ♦ii 

discharge tti 

dis(;harge,  monthly *vt 

gage  heights r^ 

rating  table 64 

Brunt,  N.C. 

Rockfisli  Creek  near: 

description 2* 

discharge •*» 

gage  heights 3» 

Bryson,  N.  C. 

Tuf  kaseegee  River  at* 

description 273 

discharge *:4 

discharge,  monthly 275 

gageheights 274 

rating  table 275 

Buckhead,  Ga. 

ApiMilachee  River  near: 

description Ui>-»1 

discharge i»l 

discharge,  monthly Stf 

gage  heights 91 

rating  table se 

Buckhead  Creek  near— 

Millen,  Ga.: 

discharge 79 

Bull  Creek  near— 

Claxton,  Ga. : 

description K» 

C. 

Cahaba  River  at— 

Centerville,  Ala.: 

description 139 

discharge 12J» 

discharge,  monthly 131 

gage  heights i:1l» 

rating  table la* 

Cahaba  River  (East)  near— 

Bridgeton,  Ala. : 

discharge IH) 

Leeds,  Ala. : 

discharge 170 

Calhoun,  S.  C. 

Eighteenmile  Creek  near: 

discharge TH* 

Twelvemile  Creek  near: 

discharge 7l> 

Calhoun  Falls,  S.  C. 

Savannah  River  near: 

description W 

discharge 61 

discharge,  monthly 68 

rating  table te 

Camden,  S.  C. 

Wateree  River  at: 

description 40-41 

discharge 41.54 

gage  heights 41 

Cannoochee  River  near— 

Claxton,  Ckt.: 

discharge 7& 

Groveland,  Ga.: 

description 71-72 

discharge 72,79 
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Cannoocliee  River  near— Continued.         Page. 

Oroveland,  Ga.— Continued, 

dischar^,  monthly 74 

gatre  lieigrhtH 72-78 

rating  table 78 

Ointon,  Qa. 

Etowah  River  at: 

dej-eription 168-154 

disc*harge 154 

discharge,  monthly 156 

gage  heights 155 

rating  table Il5/i-156 

Uape  Fear  River  near— 

Fayetteville,  N.  C: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table 28 

OApe  Fear  River  drainage  basin  :• 

description 2t^-27 

gagin  g  stations 27-30 

Carlisle,  S.  C. 

Broad  River  near: 

discharge 68 

Oarlton,  (ia. 

Broad  River  near: 

description 63 

discharge 63 

discharge,  monthly 65 

gageheights 64 

rating  table 64 

South  Broad  River  at: 

discharge 71 

Carters,  Ga. 

Coosawattee  River  at: 

description 155-157 

discharge 157 

discharge,  monthly 150 

gageheights 157-158 

rating  table 158 

Cataract,  Ind. 

Lower  Eel  River  at: 

description 218-219 

discharge 219 

gageheights 219 

Catawba,  S.  C. 

Catawba'  River  near: 

description 42 

discharge 42 

gageheights 48 

Catawba  River  at  and  near— 

Belmont,  N.  C: 

discharge 56 

Catawba,  S.  C: 

description 42 

discharge 42 

gageheights 43 

Fort  Lawn,  S.  C. : 

description 54 

discharge 55 

Morganton,  N.  C: 

description 45-46 

discharge 46 

discharge,  monthly 47 

gageheights 46-47 

rating  table 47 

Moimt  Holly,  N.  C: 

discharge 65 


Catawba  River  at  and  near— Cont*d.  Page. 
RockhUl,  8.  C: 

description 43 

discharge 48 

discharge,  monthly 45 

gageheights 43-44 

rating  table 44 

Catfish  River  at— 
Madison,  Wis.: 

description 19ft-197 

discharge 197 

gage  heights 197 

Cedar  Bluff,  Ala. 
Little  River  at: 

discharge 169 

Cedar  Creek  near— 
Claxton,  Ga.: 

discharge 79 

Center ville,  Ala. 
Cahaba  River  at: 

description 129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Channahoa.,  111. 

Desplaines  River  near  (above  mouth 
of  Jackson  Creek): 

description 213-214 

discharge 214 

gageheights 214-215 

Desplaines  River  near  (above  mouth 
of  Kankakee  River): 

description 212 

di<9charge 212 

gageheights 213 

Charley  Creek  near— 
Blueridge,  Ga.: 

discharge 293 

Chattahoochee  River  at  and  near- 
Gainesville,  Ga.: 

description 124-125 

discharge 125 

discharge,  monthly 127 

gageheights 125-126 

rating  table 126 

Norcross,  Ga. : 

description 121-122 

discharge 122 

discharge,  monthly 124 

gageheights 123 

rating  table 123 

Oakdale,  Ga.: 

description 119-120 

discharge 120 

disc^harge,  monthly 121 

gageheights 120 

rating  table 121 

Roswell,  Ga.: 

discharge ..  127 

West  Point,  Ga.: 

description 116-117 

discharge 117 

discharge,  monthly 119 

gageheights 117-118 

rating  table 118 
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Cbattanooga,  Texm.  Page. 

Texmeaaee  River  at: 

description 265-S66 

discharge 256 

discharge,  monthly 257 

gageheights 256 

rating  table 257 

Chattooga  River  at— 

Oayleeville,  Ala. : 

discharge 169 

Changa  Creek  near- 
Fort  Madison,  8.  C: 

discharge TO 

Chantanqna  LAke  outlet  at— 

Jamestown,  N.  Y.: 

discharge 242 

Cheat  River  near— 

Morgantown,  W.  Va.: 

description 245 

discharge 245 

gageheights 246 

Chestatee  River  near— 

Dahlonega,  Oa.: 

discharge 128 

Chippewa  River  near— 

Eau  Claire,  Wis.: 

description 177 

discharge 178 

discharge,  monthly 180 

gageheights 178-179 

ratingtables 179-180 

Chippewa  River  drainage  basin: 

description 177 

gaging  stations 177-188 

Choocolocco  Creek  near- 
Jenifer,  Ala.: 

description 144 

discharge 145 

discharge,  monthly 146 

gageheights 146 

rating  table 145 

Clarkston,  Ga. 

Peachtree  Creek  near: 

discharge 128 

Claxton,  Ga. 

Bull  Creek  near: 

discharge 80 

Cannoochee  River  near: 

discharge 79 

Cedar  Creek  near: 

discharge 79 

Clemson  College,  S.  C. 

Seneca  River  near: 

description 65-66 

discharge 66 

discharge,  monthly 67 

gageheights 66 

rating  table 67 

Colnmbus,  Miss. 

Luxapelila  Creek  at: 

discharge 169 

Tombig)  ee  River  at: 

description 166-167 

discharge 167 

discharge,  monthly 169 

gageheights 167-168 

rating  table 168 


Colnmbus,  Ohio. 

Olentangy  River  at: 

description 234-235 

discharge 235 

gageheights 235 

Scioto  River  at: 

description 233 

discharge &3 

gageheights 234 

Cooea  River  at— 
Riverside,  Ala.: 

description 146 

discharge 147 

discharge,  monthly 148 

gageheights 147 

rating  table 148 

Rome,  Ga.: 

description I4fi 

discharge 149 

discharge,  monthly 151 

gageheights 150 

rating  table 150 

Coosa wattee  River  at— 
Carters,  Ga.: 

description 156-L57 

discharge 157 

discharge,  monthly 159 

gageheights 157-158 

rating  table 158 

Cordova,  Ala. 

Black  Warrior  River  near: 

description 161 

discharge 168 

discharge,  monthly 163 

gageheights Iffi 

rating  table 163 

Covington,  Ga. 

Alcovy  River  near 

description 99-100 

discharge 100 

discharge,  monthly 102 

gageheights 100-101 

rating  table 101 

Cross  Creek  near— 

Mingo  Junction,  Ohio: 

description : 287 

discharge 237 

gageheights 237 

Cross  Creek  drainage  basin: 

description 236-^37 

Cumberland  River  at  and  near- 
Nashville,  Tenn.: 

description 253 

gageheights 254 

Williamsburg,  Tenn.: 

discharge 254 

Cumberland  River  drainage  basin: 

description 253 

gaging  stations 253-254 

D. 

Dahlonega,  Ga. 

Chestatee  River  near: 

discharge 128 

Dan  River  at— 
Madison,  N.  C: 

description 16-17 
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Dan  RiTer  at— Continued.  Page. 

Madison,  N.  C— Gontinnad. 

discharge 17 

gage  heights 17-18 

South  Boston,  Va.: 

description 18 

discharge 19 

discharge,  monthly 21 

gageheights 19 

ratingtable 20 

Davisboro,  Ga. 

Ogeechee  Biyer  near 

discharge i 80 

Williamsons  Swamp  Creek  at: 

description 76-77 

discharge 77 

discharge,  monthly 79 

gageheights 78 

ratingtable 78 

Delta,  S.  C. 

Tiger  River  near: 

discharge 65 

Deeplaines    River    near    Channahon, 

ni. 

above  month  of  Jackson  Creek: 

description 213-214 

discharge 214 

gageheights 214-215 

above   the    mouth    of    Kankakee 
River 

description 212 

discharge 212 

gage  heights 213 

Dublin,  Qa. 

Oconee  River  at: 

description 84-85 

discharge 85 

discharge,  monthly 87 

gageheights 86-86 

ratingtable 86 

E. 

East  Cahaba  River  near— 
Bridgeton,  Ala.: 

discharge 170 

Leeds,  Ala.: 

discharge 170 

Eatonton,  Qa. 

Glady  Creek  near: 

discharge 104 

Indian  Creek  near: 

discharge 1(18-104 

•     Little  River  near: 

discharge 108 

Sanf ord  Creek  near: 

dipcharge 104 

Town  Creek  near: 

discharge 104 

Ean  Claire,  Wis. 

Chippewa  River  near: 

description 177 

discharge 178 

discharge,  monthly 180 

gageheights 178-179 

rstingtables 179-180 

Eel  River.    See  Lower  Eel  River;  Upper 
Eel  River. 


Bightoeuinile  Cree!k  near— 
Calhoun.  S.C.: 

discharge 70 

Elisabethton^  Tenn. 
Watauga  River  near: 

deft:ription 290-291 

discharge 291 

discharge,  monthly 282 

.   gageheights 291-29& 

ratingtable 298 

EUijay,  Ga. 

EUijay  River  at: 

discharge 29$ 

EUijay  River  at— 
Ellijay,Ga.: 

discharge 29S 

Ehioree  River  near— 
Whitmire,  8.  C- 

discharge _ 65-6d 

Etowah  River  at— 
Canton,  Ga.: 

description 168-164 

discharge 154 

discharge,  monthly 166 

gageheights 165 

ratingtable 156-166 

Rome,  Ga.: 

description _ \51-lBSt 

discharge 1^ 

discharge,  monthly 168 

gageheights 16? 

ratingtable 168 

F. 
Fayette,  W.  Va. 

New  River  at:  . 

description 24T 

discharge 24T 

gageheights 248 

Payetteville,  N.  C. 

Cape  Fear  River  near: 

description 2T 

discharge,  monthly _ 29 

gageheights 28 

ratingtable 28 

Flghtingtown  Creek  near- 
Bluer  idge,  Ga.: 

discharge 298 

Flambeau  River  near- 
Lady  smith.  Wis : 

description 180-181 

discharge 181 

discharge,  monthly 188 

gageheights 181-18? 

ratingtable 182 

Flint  River  at - 
Albany,  Ga.: 

description 105-107 

discharge 107 

discharge,  monUily 108 

gageheights lOT 

ratingtable 108 

Woodbury,  Ga.: 

description 118-114 

discharge 114 

discharge,  monthly 116 

gageheights 115 

ratingtable 115 
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Flovilla,  Ga.  Plage. 
Ocmulgee  River  near: 

description 97-98 

discharge 98 

discharge,  monthly 99 

gage  heights 98 

rating  table 99 

Fort  Lawn,  S,  C. 

Catawba  River  near: 

description 54 

discharge •% 

Fort  Madison,  8.  C. 
Chauga  Creek  near: 

diAichargo 70 

Fox  River  at— 
Ottawa,  111.: 

description a)7 

discharge 207 

gage  heights 208 

French  Broad  River  at— 

Oldtown,  near  Newport,  Tenn.: 

description 279-280 

discharge 280 

discharge,  monthly 282 

gage  heights 280-281 

rating  table 281 

Fr lends ville,  Md. 

Youghiogheny  River  at: 

description 243 

d^schai-ge 243 

discharge,  monthly 245 

gage  heights 244 

rating  table 244 

a. 

Gainesville,  Ga. 

Little  River  near: 

discharge 127-138 

Chattahoochee  River  near: 

description 124-125 

dischai^e 125 

discharge,  monthly 127 

gage  heights 125-126 

rating  table 126 

Gaylesville,  Ala. 

Chattooga  River  at: 

discharge 189 

Glady  .Creek  near— 

Eatonton,  Ga.: 

dis  ."harge 104 

Greenbrier  River  at— 

Alderson,  W.  Va.: 

description 348-249 

discharge 249 

gage  heights 249-250 

Greeneville,  Tenn. 

Nolichucky  River  near: 

description 285-286 

discharge ^6 

discharge,  monthly 287 

gage  heights 286 

rating  table 287 

Greeuslx)ro,  Ga. 

Oconee  River  near: 

description ^'H-89 

discharge 89 

gage  heights 90 


,»  I 


I 


Groveland,  Ga.  Pac»- 

Oannoochee  River  near 

description 71-7-. 

discharge 72  T' 

discharge,  monthly *« 

gage  heights 72-7 

rating  table T 

Lotts  Creek  near: 

discharge ■* 

H. 

Hampton  Creek  at— 

Mineralbloff,  Qtk.: 

discharge - 

Hanging  Dog  Creek  at— 

Mnrphy,  N.  C: 

discharge a<' 

Hillabee  Creek  near- 
Alexander,  Ala.: 

description I  s- 

discharge _ l* 

discharge,  monthly 14' 

gage  heights !♦' 

ratingtable Hi 

Hiwassee  River  at— 

Murphy,  N.  C: 

description i»"> 

discharge 3i»r 

discharge,  monthly f^' 

gage  heights 3W 

ratingtable i» 

Reliance,  Tenn.: 

description 2iSS-aK< 

discharge i**^ 

discharge,  monthly *«» 

gage  heights iBEAiM 

ratingtable ** 

Holston  River,  South  Fork  of,  at— 

Bluff  City,  Tenn.: 

description 2K7-**» 

discharge *^'* 

discharge,  monthly a»> 

gage  heightd 2W-*l« 

ratingtable ** 

Holton,  Ga. 

Ocmulgee  River  at: 

discharge 1«0 

I. 

Illinois  River  at  and  near- 
Ottawa,  HI.: 

.  description aOi-dt'i 

discharge :So 

discharge,  monthly a"7 

gage  heights ?»5 

ratingtable :S^ 

Lasalle,  111.: 

description SicJO-i 

discharge at! 

discharge,  monthly 3ii4 

gage  heights aw 

ratingtable an 

Minooka,  III.: 

description aw 

discharge iV' 

discliarge,  monthly ill 
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Illinois  River  at  and  near— Cont'd.  Paere. 

Minooka^  111.— Continued. 

gage  heights 210 

rating  table 211 

Peoria,  111.: 

description 190-200 

discharge 200 

discharge,  monthly 202 

gage  heights 200-201 

rating  table 201 

Seneca,  HI.: 

description 208 

dis$charge 206 

gage  heights 20K-2f« 

Illinois  River  drainage  basin: 

description 198-199 

gaging  stations 190-215 

Indian  Creek  near- 
Eaton  ton,  Ga.: 

discharge 1(B-104 

Indianapolis,  Ind. 

White  River  (West  Branch)  at: 

discharge 287 

J. 

Jackson,  Miss. 

Pearl  River  at: 

description 170 

discharge 171 

discharge,  monthly 172 

gage  heights 171 

rating  table 172 

Jamestown,  X.  Y. 

Chautauqua  Lake  outlet  at: 

di.<4charge 242 

Jenifer,  Ala. 

Choccolocco  Creek  near: 

description 144 

discharge 145 

discharge,  monthly 146 

gage  heights 145 

rating  table 145 

John  River  at— 

Morganton.  N.  C: 

discharge 55 

Jonathan  Creek  at— 

Powells,  Ohio: 

description 228 

discharge 228 

gageheights 228 

Judson.  N.  C. 

Little  Tennessee  River  at: 

description 270-271 

discharge 271 

discharge,  monthly 272 

gageheights 271 

rating  table 272 

K. 

Kanawha  River  drainage  basin: 

description 246-247 

gaging  stations 247-253 

Kinchafoouee  Creek  near- 
Albany,  Ga.: 

description 100 

discharge 109 

discharge,  monthly HI 
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Kinchafoouee  Creek  near— Cont^d.  Page. 

Albany,  Ga.— Continued. 

gageheights 100-110 

rating  table 110 

Leesburg,  Ga.: 

discharge 128 

Knozville,  Tenn. 

Tennessee  River  at: 

description 276 

discharge 277 

discharge,  monthly 279 

gageheights 277 

rating  table 278 


Ladysmith,  Wis. 

Flambeau  River  near: 

description 180-181 

discharge 181 

discharge,  monthly 183 

gageheights 181-182 

rating  table 182 

Lafayette,  Ind. 

Wabash  River  at: 

description 220-221 

discharge 221 

gageheights 222 

Lasalle,  111. 

Illinois  River  near: 

description 202-208 

discharge 208 

discharge,  monthly 204 

gago  ^^Mghts 203 

rating  table 204 

Leeds,  Ala. 

East  Cahaba  River  near: 

discharge 170 

Leesburg,  Ga. 

Kinchafoouee  Creek  near: 

discharge 128 

Muckalee  Creek  near: 

discharge 128 

Licking  River  at— 

Pleasant  Valley,  Ohio: 

description 229 

discharge 229 

discharge,  monthl}' 231 

gageheights 229-230 

rating  table 230 

Lithonia,  Ga. 

South  River  near: 

description 93 

discharge 98 

gageheights 94 

Yellow  River  near: 

I  discharge 106 

Little  Miami  River  at  and  near— 

Loveland,  Ohio: 

discharge 232 

Morrow,  Ohio: 

description 2:}1-28S 

discharge 232 

gage  heights 232 

Little  Miami  River  drainage  basin: 

description 231 

gaging  stations 231-232 
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LitUe  Ogeechee  River  near—  Plage. 

Agrloo]»,(H.: 

discharge 80 

Little  River  at  and  near- 
Cedar  Bluff,  Ala. : 

discharge lO* 

Eatonton,  Ga. : 

discharge 108 

GainesYille,  Oa.: 

discharge ISff-^Va 

Little  Rockflsh  Creek  at— 

McNeils,  N.  C: 

discharge 30 

Little  Tennessee  River  at— 

Jndson.  N.  C: 

description 270-871 

discharge 271 

discharge,  monthly 272 

gageheights 271 

ratingtable 272 

McOhee,  Tenn.: 

discharge 288 

Locnst  Fork  of  Black  Warrior  River  at— 

Paloe,  Ala.: 

description 164 

discharge 166 

discharge,  monthly 166 

gageheights 166 

ratingtable 166 

Logansport,  Ind. 

Upper  Eel  River  at: 

description 227 

Wabarh  River  at: 

description 226 

discharge 226 

discharge,  monthly 227 

gageheights 226 

ratingtable 226 

Lotts  Creek  near— 

GroveUnd,  Ga.: 

discharge 80 

Loveland,  Ohio. 

Little  Miami  River  at: 

dischurge 232 

Lovella  Creek  at^ 

Mount  Airy,  N.  C. : 

discharge 38 

Lower  Eel  River  at— 

Cataract,  Ind.: 

de^cription 218-219 

discharge 219 

gageheights 219 

Luzapelila  Creek  at— 

Columbus,  Miss.: 

discharge 169 

Lyons,  Ga. 

Pendleton  Creek  near: 

discharge 102 

Swift  Croek  uear: 

discharge 108 


HcCays,  Tenn. 
Okoee  River  at: 

description 259-380 

discharge 260 

disrharge,  monthly 262 


McCays,  Tenn.— Continued. 
Okoee  River  at— Continued. 

gageheights 

ratingtable _ XL 

MoGhee,  Tenn. 

Little  Tennessee  River  at: 

discharge __         293 

Mcintosh  Creek  near— 
Waynesboro,  Ga. : 

discharge 71 

McMahon  River  at— 
Steel,  Ohio: 

description 286 

discharge 

gageheights 

McMahon  River  drainage  basin: 

description 23S 

McNeils,  N.  C. 

Big  Rockflsh  Creek  at: 

discharge 9D 

Maoon,  Ga. 

Ocmulgee  River  at: 

description M-e- 

discharge 9& 

discharge,  monthly 9T 

gageheights 9&-a> 

ratingtable _ 96 

Madison,  N.  C. 
Dan  River  at: 

description 16-17 

discharge 17 

gage  heists 17-1* 

Madison,  S.  C. 

Tugaloo  River  near: 

description 67-68 

discharge 6tii 

discharge,  monthly  . : «b 

gageheights n9 

ratingtable 69 

Madison,  Wis. 

Catfish  River  at: 

description 196-197 

discharge IW 

gageheights 197 

Lake  Mendota  at: 

gageheights isii 

Mahoning  River  at— 
Youngstown,  Ohio: 

description 2% 

discharge 29 

gageheights 29 

Mahoning  River  drainage  basin: 

description 23K 

Martins  Creek  at— 
Murphy,  N.  C: 

discharge 2BS 

Melrose,  Wis. 
Black  River  at: 

description IfS 

discharge IM 

gageheights \bi 

Mendota  Lake  at— 
Madison,  Wis.: 

gageheights 19t» 

Merrill,  Wis. 

Wisconsin  River  at: 

description 191M91 

discharge 191 

gageheights 19S 
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Milledg^TiUe,  Gft.  Pa8«. 

Oconee  Biver  at: 

deecriptlon «7-88 

difloharge 88 

gage  heights r8 

Millen,  Oa. 

Bnckhead  Creek  near 

discharge 79 

Ogeechee  Biver  near: 

description 74-75 

discharge 75 

discharge,  monthly 76 

gageheights 75 

ratingtable 70 

MilBtead^Ala. 

Tallapoosa  Btyer  at: 

description 18(^1» 

gageheights 180 

Mineralblnir,  Oa. 

Hampton  Greek  at: 

discharge »8 

Hingo  Junction,  Chio. 
Cross  Creek  near 

description 887 

gageheights 287 

diBcharge 287 

Minooka,!!!. 

Illinois  River  near: 

description 809 

discharge 810 

discharge,  monthly 811 

gageheights 210 

ratingtable 211 

Missiflslppl  River  near^ 
Sauk  Rapids,  Minn.: 

description 173-174 

discharge 174 

gageheights 174-175 

Mobile  River  drainage  basin: 

description 12S-189 

gaging  stations 189-170 

Monongahela  River  drainage  basin: 

description 848-243 

gaging  stations .  843-216 

Montgomery,  Ala. 
Alabama  River  at: 

description 184-185 

gageheights lift 

Morey,  Miss. 

Big  Black  River  at: 

discharge 287 

Morganton,  N.  C. 

Catawba  River  near: 

description 45-46 

discharge _ 46 

discharge,  monthly 47 

gageheights 46-47 

ratingtable 47 

John  River  at: 

discharge 56 

Morgantown,  W.  Va. 
Cheat  River  near: 

description 845 

discharge 845 

gageheights 246 

Morrow,  Ohio. 

Little  Miami  River  near: 

description 231-288 


Morrow,  Ohio— Continuad.  Page. 

Little  Miami  River  near— ContM. 

discharge 238 

gageheights 238 

Mount  Airy,  N.C. 
Ararat  River  at: 

discharge 38 

Lovells  Creek  at: 

discharge 88 

Btewarts  Creek  at: 

discharge 88 

Mount  Holly,  N.  C. 
Catawba  River  at: 

discharge 55 

I  Muckalee  Creek  near- 
Albany,  Ga.: 

description Ill 

discharge 112 

discharge,  monthly : 113 

gageheights 112 

I  ratingtable 113 

i         Leesburg,  Ga.: 

discharge 128 

Mulberry  Creek  near- 
North  Wilkesboro,  N.  C: 

discharge 88 

Murphy,  N.  C. 

Hanging  Dog  Creek  at: 

discharge 298 

Hiwassee  River  at: 

description 868 

discharge 868 

discharge,  monthly 270 

gageheights 809 

ratingtable 80O 

Martins  Creek  at: 

discharge 208 

Valley  River  at: 

discharge 296 

Muscoda,  Wis. 

Wisconsin  River  at: 

description 165 

discharge 180 

gageheights 186 

Muskingum  River  drainage  basin: 

description 228 

gaging  stations 228-231 

N. 

Nashvil!o,  Tenn. 

Cumberland  Hivpr  at- 

description 253 

gageheights 254 

Neal,  N.  C. 

Roanoke  River  at: 

description 15 

dischar^^e,  monthly 16 

gageheights 15 

ratingtable 16 

Necedah,  Wis. 

Wisconsin  River  near: 

description 187 

discharge 188 

discharge,  monthly 190 

gageheights 188-lb9 

ratingtable 189 
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New  Riyer  at  and  near—  Paga. 

Fayette,  W.Va.: 

description 247 

discharge "       247 

gage  heights 248 

Radford,  Va.: 

description 2rjC)-251 

discharge 251 

gage  heights 251 

Oldtown,  Va. : 

description 252 

discharge 252 

gage  heights 251 

Newport,  Tenn. 

French  Broad  River  near: 

description 279-280 

discharge 20 

discharge,  monthly 282 

gago  heights 280-281 

rating  table : 281 

Pigeon  River  at: 

description 5^2-283 

discharge 28:3 

discharge,  monthly 285 

gage  heights 28:i-284 

rating  table 284 

Nickajack  Creek  at— 

Oakdalo,  Ga  : 

discharge 128 

Kolichucky  River  near— 

Greeneville,  Tenn.: 

description 285-286 

discharge 286 

discharge,  monthly 287 

gage  heights 286 

rating  table 287 

Norcross,  Ga. 

Chattahoochee  River  near: 

description 121-122 

discharge 122 

discharge,  monthly 124 

gage  hoijjhts 123 

ratingtable 123 

North  Wilkosboro,  N.  C. 

MulbeiTy  Creek  near: 

discharge 38 

Yadkin  River  at: 

description 35 

discharge 36 

discharge,  monthly 37 

gage  heights 36-37 

ratingtable 37 

Nottoly  River  at— 

Ranger,  N.  C: 

description 2^-266 

discharge 266 

discharge,  monthly 267 

gageheights 266 

ratingtable 267 

Nottingham,  Ala. 

Talladega  Creek  at: 

description 142 

discharge 142 

discharge,  monthly 144 

gage  heights 143 

rating  table 148 


O. 
Oakdale,  Ga. 

Chattahoochee  River  at: 

description 119-12ri 

discharge 130 

discharge,  monthly 121 

gageheights 13D 

rating  table— l:fl 

Nickajack  Creek  at: 

dischai^e 12? 

CK'mnlgee  River  at  and  near— 

Bemer,  Ga. : 

discharge ItC 

Flovilla,  Ga.: 

description \u-^ 

discharge l*» 

discharge,  monthly 1^ 

gage  heights ^ 

ratingtable «i 

Holton,  Ga.: 

discharge lit}' 

Macon,  Ga. : 

description iH-if> 

discharge tt» 

discharge,  monthly $c 

gageheights a>-J*6 

ratingtable w 

Oconee  River  at— 

Dublin,  Ga. : 

description 84-^5 

discharge >.*, 

discharge,  monthly .•'T 

gageheights >cv->*i 

rating  table ^»i 

Greensbtiro,  Ga.: 

description ?9v-j^ 

discharge .»<y 

gage  heights ii  i 

Milledgeville,  Ga.: 

description 87-n» 

discharge ^ h© 

gageheights sn 

Ogeechee  River  drainage  basin: 

description :i 

gaging  stations 71-«> 

Ogeechee  River  near— 

Agricola,  Ga.: 

discharge ^t 

Davisboro,  Ga. : 

discharge .♦<> 

Millen,  Ga.: 

description 74-75 

discharge ..  75 

discharge,  monthly 76 

gageheights..: 7a 

ratingtable 78 

Ohoopee,  Ga. 

Ohoopee  River  near: 

discharge KU 

Ohoopee  River  near— 

Ohoopee,  Ga. : 

discharge its 

Reidsville,  Ga.: 

description ^i^ 

discharge »<» 

discharge,  monthly ^4 
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Ohoopee  River  near— Continued.  Prk^.    ' 
ReidsTille,  Gto.— Continued. 

fiTBgeheights H2-H3  i 

ratingtable xi  \ 

Okoee  Riyer  at— 
McCay8,Tenn.: 

description 25&-m)  I 

discharge 260 

di^M^barge,  monthly 262 

gageheightH 281  ' 

rating  table 261 

Oldtown,  Tenn. 

Frenrh  Broad  River  at: 

description 2nJ-3H() 

diachargo 281) 

discharge,  monthly 282 

gage  heights 281 

rating  table 2S1 

Oldtown,  Va. 

New  River  near: 

description 252 

discharge 252 

gageheightH 253 

Olentangy  River  at— 
Columbus,  Ohio: 

description 234-235 

discharge 235 

gageheights 25^ 

Ottawa,  m. 

Fox  River  at: 

description d^JT 

discharge 207 

gageheights 208 

Illinois  River  at: 

description 204-305 

discharge 205 

discharge,  monthly 207 

gageheights 206 

rating  table 206  i 

P. 
Falos,  Ala. 

Locust    Fork    of    Black    Warrior 
River  at: 

description 164  j 

discharge 165  i 

discharge,  monthly 166  i 

gageheights 165 

rating  table 166 

Peachtree  Creek  near— 
Clarkston,  Ga.: 

discharge 128 

Pearl  River  at — 
Jackson,  Miss.: 

description 170 

discharge 171 

discharge,  monthly 172 

gageheights 171 

rating  table 172 

Pearl  River  drainage  basin: 

description 170 

gaging  stations 170-172 

Pedee  (Yadkin)  River  drainage  basin: 

description 80-32 

gaging  stations 32-38 

Pendleton  Creek  near- 
Lyons,  Qa. : 

discharge 102 


Peoria,  111.  Page. 
Illinois  River  near: 

description 199-200 

discharge 200 

diacharge,  monthly 302 

gageheights 900-201 

rating  table 201 

Pigeon  River  at— 
Newport,  Tenn.: 

description 282-283 

discharge 283 

discharge,  monthly 285 

gage  heights 288-284 

ratingtable 284 

Pleahant  Valley,  Ohio. 
Licking  River  at: 

description 229 

discharge 229 

discharge,  monthly 231 

gage  heights 229-230 

rating  table 230 

Powells,  Ohio. 

Jonathan  Creek  at: 

description 228 

discharge 228 

gageheights 228 


Radford,  Va. 
New  River  at: 

description 250-251 

discharge 251 

gageheights 251 

Randolph,  Va. 

Htaunton  River  at: 

description 21 

discharge 22 

discharge,  monthly 24 

gageheights 22 

ratingtable 23 

Ranger,  N.  C. 

Nottely  River  at: 

description 265-266 

discharge 266 

discharge,  monthly 287 

gage  heights 2l6 

ratingtable 267 

Redhouse,  N.  Y. 

Allegheny  River  at: 

description 240-241 

discharge 241 

gage  heights 241 

Reidsville,  Ga. 

Ohoopee  River  near. 

description 81-82 

discharge 88 

discharge,  monthly 84 

gageheights 82-83 

ratingtable 8? 

Reliance,  Tenn. 

Hiwassee  River  at: 

description 26^283 

discharge 263 

discharge,  monthly 286 

^gageheights 263-264 

rating  table 264 


310 


IXDEX. 


Biyenide,  Ala. 

Coosa  River  near: 

description 146 

discharge 147 

discharge,  monthly 148 

gage  heights 147 

rating  table 148 

Roanoke,  Va. 

Roanoke  Riyer  at: 

description SJ4 

discharge 25 

discharge,  monthly 26 

gage  heights S5 

rating  table W 

Roanoke  River  at— 

Neal,N.  C: 

description 15 

discharge,  monthly 16 

gage  heights 15 

rating  table 16 

Roanoke,  Va.: 

description 04 

dlschiurge 25 

discharge,  monthly 26 

gageheights 25 

ratingtable 26 

Roanoke  River  drainage  basin: 

description 14-15 

gaging  stations 15-26 

Rock  River  at  and  near— 

Rockton,Ill.,  above  Pectonica  Creek: 

desc:ription 195-196 

discharge 196 

gageheights 196 

Rockton,Ill., below  Pec tonioa  Creek: 

description 193 

discharge 194 

discharge,  monthly 196 

gageheights 194 

ratingtable 196 

Rock  River  drainage  basin: 

description 192-193 

gaging  stations 193-198 

Rockflsh  Creek  near— 

Brnnt,  N.  C: 

description 29 

discharge 29 

gageheights 30 

See  also  Big  Rockflsh  Creek;  Lit- 
tle Rockflsh  Creek. 
Rockhill,  S.  C. 

Catawba  River  near: 

description 43 

discharge 43 

discharge,  monthly 45 

gageheights 43-44 

rating  table 44 

Rockton,  III. 

Rock  River  near,  above  Pectonica 
Creek: 

description 196 

discharge 196 

gageheights 196 

description 198 

discharge 194 


Bocktonf  lU.— Oontinned. 

Rock  River  near,  bek>w  Pectonica 

v^reek: 
discharge,  monthly 196 

gageheights 194 

mtingiablB 1S6 

Rome,  Oa. 

Cooea  River  at: 

description Itt 

discharge 119 

discharge,  monthly 151 

gageheights -  1S(» 

ratingtable 15n 

Etowah  River  at: 

description 131-1S3 

discharge ISS 

discharge,  monthly 133 

gageheights IS2 

ratingtable 15S 

Roswell,  Oa. 

Chattahoochee  River  near: 

discharge tfT 

Rnm  River  at— 

St.  Francis,  Minn.: 

description 175 

discharge 175 

gageheights 176 

Rom  River  drainage  basin: 

description 173 

gaging  stations 175-174 


St.  Croix  River  near- 
Taylors  Falls,  Minn.: 

description 176-177 

discharge ITT 

St.  Croix  River  drainage  basin: 

description 176 

gaging  stations 176-177 

St.  Francis,  Minn. 
Rnm  River  at: 

description 175 

discharge 175 

gage  heighta 176 

Salisbury,  N.  C. 

Tadkin  River  near: 

description 32 

discharge 33 

discharge,  monthly 34 

gageheights 33 

ratingtable 34 

Saluda  River  near- 
Waterloo,  S.  C: 

description 51-32 

discharge 62 

discharge,  monthly hi 

gageheights 6jJ-53 

rating  table ."53 

SandersviUe,  Ga. 

North  Prong  Williamsons  Swamp 
Creek  near: 

discharge w 

West  Prong  Williamsons  Swamp 
Creek  near: 
discharge m 
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:Sanford  Creelc  near—  Page. 

EatontoiL,  Oa.: 

discharge 104 

Sangamon  River  at— 

Springfield,  HI.: 

description 190 

discbu^e 199 

gage  heights 199 

£antee  Biver  drainage  basin: 

description SMO 

gaging  stations .' —  40-56 

Banic  Rapids,  Minn. 

Mississippi  RiTer  near: 

description l?o-174 

discharge 174 

gage  heights 174-175 

Savannah  River  at— 

Angnsta,  Ga.: 

description 57 

discharge 58 

discharge,  monthly 69 

gage  heights 58 

ratingtable 59 

Calhoun  Falls,  S.  C: 

description _ 60 

discharge 61 

discharge,  monthly 62 

gageheighfs. 61 

ratingtable 62 

Savannah  River  drainage  basin: 

description 56^7 

gaging  stations 57-71 

Scioto  River  at— 

Colnmbns,  Ohio: 

description 288 

discharge 283 

gage  heights .*. 234 

Scioto  River  drainage  basin: 

description 238 

gaging  stations 238-235 

Selma,  Ala. 

Alabama  River  at: 

description 131-132 

discharge 132 

discharge,  monthly .  „ 184 

gage  heights 182 

ratingtable _ 133 

Seneca,  HI. 

Illinois  River  near: 

description 208 

discharge 208 

gage  heighta.— 208-209 

.Seneca  River  near— 

Clemson  College,  S.  C  : 

description 45-66 

discharge 66 

discharge,  monthly 67 

gagelieights 66 

ratingtable 67 

Shoals,  Ind. 

White  River,  East  Branch,  at: 

description 216-217 

discharge 217 

discharge,  monthly 218 

gage  heights 217 

ratingtable .-.  218 


Snake  Creek  near—  Page. 

Banning,  Ghi.: 

discharge 128 

Sonth  Boston,  Ya. 
Dan  River  at: 

description 18 

discharge 19 

discharge,  monthly 21 

gage  heights 19 

ratingtable 20 

Sonth  Broad  River  at— 
Carlton,  Ga.: 

discharge 71 

South  Fork  of  Holston  River  at— 
Bluff  City,  Tenn.: 

deacription 287-288 

discharge 288 

discharge,  monthly 290 

gage  heights 288-289 

ratingtable 289 

South  River  near- 
Li  thonia,  Ga.: 

description 98 

discharge 93 

gage  heights 14 

Springboro,  Ind. 

Tippecanoe  River  at: 

description 222-228 

discharge 228 

discharge,  monthly 224 

gage  heights 228 

ratingtable 224 

Springfield,  111. 

Sangamon  River  at: 

description 199 

discharge 199 

gagehelghts 199 

Staunton  River  at— 
Randolph,  Va.: 

description 21 

discharge 22 

discharge,  monthly 24 

gage  heights 22 

rating  table.' 28 

Steel,  Ohio. 

McMahon  River  ^t: 

description 236 

discharge 286 

gageheights 286 

Stewarts  Creek  at— 
Mount  Airy,  N.  C: 

discharge 88 

Sturdevant,  Ala. 

Tallapoosa  River  at: 

description 136-187 

discharge 137 

discharge,  monthly ISO 

gageheights 137-188 

ratingtable 188 

Swift  Creek  near- 
Lyons,  Ga. : 

discharge 103 

T. 

Tallad^^a  Creek  at— 
Nottingham,  Ala.: 

description 142 

discharge 142 
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Talladega  Creek  at— Continned.  Page. 

Nottingbam,  Qa.— Continued. 

discharge,  monthly 144 

gage  heights 143 

rating  toble 143 

Tallapoosa  River  at— 
Milstead,  Ala. : 

description 136-136 

gage  heights 136 

Sturdevant,  Ala.: 

description 13ft-137 

discharge 137 

discharge,  monthly 139 

gage  heights i:J7-138 

rating  table 138 

Tallulah  Falls,  Ga. 
Tallulah  River  at: 

discharge 71 

Tallnlah  River  at 

Tallulah  Falls.  Oa.: 

discharge 71 

Tayloi-s  Falls,  Minn. 
St.  Croix  River  at: 

description 176-177 

discharge 177 

Tennessee  River  at— 
Chattanooga,  Tenu. 

description 255-256 

discharge 356 

discharge,  monthly 257 

gago  heights 256 

rating  table 257 

Knoxville,  Tenn.: 

description 276 

discharge 277 

discharge,  monthly 279 

gage  heights  277 

rating  table 278 

Tennessee  River  drainage  ba.<<in: 

desciription 254-255 

gaging  stations 255-293 

Terre  Haute,  Ind. 
Wabash  River  at— 

description 220 

gage  heights 23f) 

Tiger  River  near- 
Delta,  S.  C. 

discharge 55 

Tippecanoe  River  at  - 
Springboro,  Ind. : 

description 222-223 

discharge 225^ 

dischai^e,  monthly 224 

gage  hoipfhts 223 

rating  table 224 

Toccoa  ( Okoec )  River  near- 
Bluer  idge,  Ga.: 

description 258 

discharge,  monthly 259 

gage  heights 258 

rating  table 259 

TombigbcM.'  River  at— 
Columbus,  Miss.: 

description 166-167 

discharge 167 

discharge,  monthly 169 

gage  heights 168 

rating  teble 168 


Town  Creek  near— 
Eatonton,  Ga.: 

discharge ItM 

Tnckaseegee  River  at— 
Bryson,  N.  C: 

description ?rj 

discharge 574 

discharge,  monthly 275 

gage  heights ^74 

rating  table iTh 

Tugaloo  Rifer  near- 
Madison,  S.  C: 

description 67-*^ 

discharge ♦** 

discharge,  monthly iw 

gage  heights » 

rating  table fla 

Tuscaloosa,  Ala. 

Black  Warrior  River  at: 

description ia9-l<l» 

disc*harge ]«> 

gage  heights IW 

Tuscumbia,  Ala. 
Big  Spring  at: 

discharge 298 

Twelvemile  Creek  near — 
Calhoun,  S.  C: 

discharge 7I» 

Upper  Eel  River  at— 
Logansport,  Ind.: 

description 227 


Valley  River  at— 
Murphy,  N.  C: 
discharge . . 


Wabash  River  at — 

Lafayette,  Ind.: 

description 230-281 

discharge 221 

gage  heights iS 

Logansport,  Ind. : 

description iJj 

dischai^e 2i'» 

discharge,  monthly 2;7 

gageheights iHB 

rating  table.... TBi 

Terre  Haute,  Ind. : 

description !»» 

gage  heights 23» 

Wabash  River  drainage  basin: 

description 215-^16 

gaging  stations 216-227 

Wateree  River  near— 

Camden,  S.  C: 

description 4iMl 

discharge 41.54 

gageheights 41 

Waterloo,  S.  C. 

Saluda  River  near : 

description bl-\i 

discharge 32 

discharge,  monthly 64 

gageheights 52-53 

rating  table S3 


DTDEX. 


818 


Watauga  River  near^  Page. 

Elizabethton,  Tenn. : 

description a»-»l 

diachargo 291 

discharge,  monthly :S92 

gage  heights 291-292 

ratingtable 292 

"Way,  Mi?8. 

Big  Black  River  at: 

discharge 297 

Waynesboro,  Ga. 

Brier  Creek  near: 

discharge 70 

Mcintosh  Creek  near: 

discharge 71 

West  Point,  Ga. 

Chattahoochee  River  at: 

description 116-117 

discharge 117 

discharge,  monthly 119 

gage  heights 117-llH 

ratingtable 118 

White  River,  East  Branch,  at- 

Shoals,  Ind.: 

description 216-217 

discharge 217 

discharge,  monthly 218 

gageheights 217 

ratingtable 218 

White  River,  West  Branch,  at— 

Indianapolis,  Ind.: 

discharge 227 

Whitmire,  8.  C. 

Enoree  River  near: 

discharge 55-f)6 

WUliamsburg,  Tenn. 

Cumberland  River  near: 

discharge 254 

Williamsons  Swamp  Creek  at— 

Davidsboro,  Ga.: 

description 76-77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

rating  table 78 

SandersvlUe,  Ga.  (north  prong): 

discharge 80 

Sandersville,  Ga.  ( west  prong ) : 

discharge 80 

Wisconsin  River  at— 

Merrill,  Wis.: 

description 190-191 

discharge 191 

gage  heights 192 

Muscoda,  Wis.: 

description 185 

discharge 186 

gageheights 18«) 

Necedah,  "Wis.: 

description 187 

discharge 188 

discharge,  monthly IW 

gage  heights 188-180 

ratingtable 189-190 


Wisconsin  River  drainage  basin:  Page. 

description 185 

gaging  stations 185-192 

Woodbury,  Ga. 

Flint  River  near: 

des(*ription 113-lU 

discharge 114 

discharge,  monthly 116 

gage  heights 115 

rating  table 1 15 

Yadkin  River  at— 

North  Wilkesboi-o,  N.  C: 

description ;j5 

discharge 'M 

discharge,  monthly 37 

gage  heights db-ifl 

rating  table Ift 

Salisbury,  N.  C: 

description a2 

discharge 33 

discharge,  monthl y 34 

gageheights 33 

ratingtable 34 

Yadkin  ( Pedee )  River  drainage  basin: 

description 3[)-32 

gaging  stations 32-3H 

Yassrx)  City,  Miss. 

Yazoo  River  at: 

description 294-295 

discharge 295 

discharge,  monthly 297 

gage  heights 295 

rating  table 296 

Yassoo  River  atr— 

Yazoo  City,  Miss. : 

description 294-2fl5 

discharge 296 

discharge,  monthly 297 

gage  heights 295 

ratingtable 296 

Yazoo  River  drainage  iMsin: 

description 294 

gaging  stations 294-2^)7 

Yellow  River  near— 

Almon.  Ga.: 

discharge 103 

Lithonia,  Ga.: 

discharge 108 

Youghlogheny  River  at— 

Friendsville,  Md.: 

description 243 

discharge 243 

discharge,  monthly 245 

gage  heights 244 

ratingtable 244 

Youngstown,  Ohio. 

Mahoning  River  at: 

description 238 

discharge 239 

gageheights 239 
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Hoyt,  John  C. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1903,  prepared  under  the  direction  of 
F.  H.  Newell  by  John  C.  Hoj^t;  pt.  II— Southern  Atlan- 
tic, eastern  Gulf  of  Mexico,  and  eastern  Mississippi 
River  drainage. 
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supply  and  irrigation  paper  no.  98. ) 
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Hoyt,  John  C. 

.  .  .  Report  of  progress  of  stream  measurements  for 
the  calendar  year  1903,  prepared  under  the  direction  of 
F.  H.  Newell  by  John  C.  Hoyt;  pt.  II— Southern  Atlan- 
tic, eastern  Gulf  of  Mexico,  and  eastern  Mississippi 
River  drainage. 

313  p.,  1  1.,  illus.,  1  pi.  (map).    23J«".    (U.  S.  Geological  survey.     Water- 
supply  and  irrigation  paper  no.  98. ) 
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